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ABSTRACT
New seedlings are evaluated in the early stages of the breeding 
programs. One of the main problems of the potato breeder is the in­
ability to effect selection in an efficient manner in the early 
generations. An efficient evaluation of the characters of new seed­
lings in the seedling or first clonal generation would be signal 
benefit to the breeder.
This research was undertaken to evaluate the performance of the 
progenies studied in the seedling (greenhouse) and the first clonal 
(field) generation using selected and unselected seedlings in 1964 
but only selected seedlings in 1965. In 1964, nine families total­
ing 653 selected and unselected seedlings were grown in the seedling 
generation at Baton Rouge, Louisiana in the greenhouse, and in the 
first clonal generation at Rhinelander, Wisconsin. In 1965, the 
study included 601 selected seedlings from 34 families observed in 
both generations.
The associations among the characters in the seedling genera­
tion, among the characters in the first clonal generation, and 
between the characters in the seedling generation with the characters 
in the first clonal generation were determined. Selection efficiency 
and parental influences on their progenies were also investigated. 
Stoloniferousness, depth of set (greening), tuber color, tuber shape, 
and yield were observed in both the seedling and the first clonal 
generation, while plant maturity and vigor were observed only in the 
first clonal generation. Visual ratings were used to evaluate and 
classify the seedlings for each character.
viii
The association between stoloniferousness in the greenhouse and 
stoloniferousness in the field was moderate when selected seedlings 
were used. There was no association between depth of set in the ; .
greenhouse and depth of set in the field. Tuber color in the seed­
ling generation was found to be highly associated with tuber color in 
the field though the associations for some of the progenies with pink 
tuber skin were not as high. There was a moderate association for 
shape of tubers between both generations, particularly when selected 
seedlings were used. Yield in the greenhouse was not correlated with 
yield in the field. Wide ranges were observed between the r values 
of the nine progenies studied for most of the characters.
Some associations among the characters in the greenhouse and 
among the characters in the field were found but they tended to be 
low. A moderately high association was obtained between stolon­
iferousness and the number of tubers in the greenhouse. Fairly 
high to moderate r values were obtained in the field between numer- 
ous stolons and good vigor or late maturity, good yield and good 
vigor, and late maturity and good vigor. Moderate values were 
obtained between good yield in the greenhouse and good vigor in the 
field.
Frequency distributions for the different characters showed that 
the characteristics of the parents determined to a large extent the 
characteristics of the progeny if data from the first clonal genera­
tion were used.
Only 2.3 per cent of the seedlings that were selected in the 
seedling generation were reselected in the first clonal generation.
About 82 per cent of the seedlings were not selected at either location.
ix
In general, selection for color was most reliable. Selection for 
tuber shape and stoloniferousness were less reliable and still less ; 
reliable for depth of set and yield.
x
INTRODUCTION
New potato seedlings are evaluated for different characters in the 
early stages of the breeding program. A review of the literature shows
i •
that yield, shape of tubers, tuber appearance, eye depth, stoloniferous­
ness, color, specific gravity, chipping and cooking ability, plant 
maturity and vigor, tuber greening, and resistance to diseases, frost, 
and insects are characters commonly observed by the breeder.
Thijn (118) eliminated 10 to 80 per cent of greenhouse seedlings 
selecting on maturity, stolon length, eye depth,- tuber color and shape, 
and Miller and Fontenot (76) disposed of about 95 per cent of the green­
house seedlings selecting for color, type, yield, stoloniferousness and 
greening. East (31) found that selection for appearance in the seedling 
generation was not effective because most tubers were round and smooth. 
Stuart (117) stated that greenhouse selection for tuber color and type 
was effective but not for yield.
One of the main problems of the potato breeder is the inability to 
effect selection for different characters in an efficient manner in the
J
early generations. This becomes obvious when a person considers that 
most potato breeders produce a minimum of 20,000 seedlings annually.
An efficient evaluation of these seedlings for the different characters 
in the seedling or early clonal generations would enable the breeder to 
discard many undesirable types and reduce the population. In this way 
much space, time, money and labor which could be used to further 
evaluate the most promising seedlings would be saved.
Selection for yield in the seedling generation has been investi­
gated by several workers (31, 56,67, 69, 80), and most of these authors
1
agreed that selection for yield in the greenhouse generation was not de­
pendable due to the influence of seed piece size on yield.
According to Hayes et al. (40) and Gilbert (38) correlations can 
be efficiently used to evaluate seedlings for the different characters.- 
Hebert and Henderson (42) studied the breeding behavior of certain agro­
nomic characters in sugarcane using correlations, while Johansen (48) 
used correlations as a means of measuring selection efficiency and 
associations among characters in potatoes.
The research reported herein was undertaken to evaluate the per­
formance of the progenies of nine crosses in the seedling generation 
(greenhouse) as compared with their performance in the first clonal 
generation (field). Also, the associations among the characters in the 
greenhouse and in the field were determined. Selection efficiency was 
also investigated.
LITERATURE REVIEW
The potato (Solatium tuberosum L.) originated in the New World, 
most probably in the Andes Mountains of Peru and Bolivia but species 
are found all the way up to North America. The Spanish introduced 
potatoes from South America into Spain between 1565 and 1580. They 
were brought to the United States from Ireland in 1719 by a group 
of Presbyterian Irish (49).
Krantz (55) emphasized the need to develop pollen parents 
with superior germplasm due to the tendency of commercial varieties 
to be nonfruitful. According to Krantz (55) and Bartholdi (9) 
selection for high yield may have been instrumental in selecting 
genes adversely affecting sexual reproduction. This resulted in 
nonfruitfulness.
Sanford (109) concluded that good general combining ability 
clones could be obtained through recurrent selection for additive 
effects while Plaisted and Peterson (94) reported that recurrent 
selection was effective in selecting for high specific gravity.
Hougas and Peloquin (45) stated that potato haploids show 
promise for potato improvement but sizeable stock piles derived 
from a wide range of selection were needed. The same authors (87)
3
found thdt plant parts of haploids were reduced in size, with few 
exceptions, when compared to their tetraploid parent.
The objectives of the National Potato Breeding program as 
reported by Kehr et al. (49) are (1) high yield, (2) high quality 
for fresh and processing uses, and (3) high resistance to all impor­
tant potato diseases and insects.
Stevenson (113) predicted that as work in potato breeding 
progresses it will be increasingly difficult to produce varieties 
superior to those already in production. .
Several authors (51, 72, 119) have specified that large 
populations are needed to obtain desirable combinations of charac­
ters. Thus, Kehr et al. (49) stated that from 40,000 to 50,000 
seedlings are grown each year at the Plant Industry Station, Beltsville, 
Maryland. They pointed out that comparable numbers were also grown 
in other federal and state programs.
Stevenson (112), Wheeler (127), Krantz (56), Libby and 
Akeley (65), Mattson (72), Pal and Pushkarnath (§6), Thijn (118)'
Perry et al. (88), Lauer et al. (64), and Miller and Fontenot (76) 
have described the respective breeding methods and objectives of 
their Irish potato breeding programs.
Krantz (52) concluded that selection in self fertilized lines was 
a practical method of securing improved parental material. In 1929, 
Krantz ('53.) stated that the object of selection in self fertilized lines 
was t® secure fertile breeding stock that would breed true for the im­
portant economic characters. Stevenson (112) stated that selecting 
within inbreds and crossing inbreds had a place in potato breeding.
Rudorf and Ross (103) concluded that it should be possible, with 
the knowledge of the genetic constitution of parents as revealed by 
selfing, to breed heterotic hybrids by crossing inbred potato lines, 
as in corn, particularly in respect to polygenically conditioned 
characters. In the same year Feistritzer (34) stated that it was 
possible to predict progeny performance of varieties from their be­
havior upon selfing.
Akeley and Stevenson (2) found that selfing resulted in a 
deterioration of tuber starch content and specific gravity.
Mullin (80) concluded that clones selected out of selfed popu­
lations for use specifically as parents were not superior to clones 
selected out of Fi populations primarily for their potential as 
commercial varieties. He asserted that the progeny of inbred by in- 
bred crosses may be valuable either as commercial varieties or as 
parent clones and considered that progenies from self pollinated 
parents and progenies derived from cross pollinated parents were in­
distinguishable in almost all respects. Stevenson and Clark (115) 
discussed the advantages and disadvantages of crossing heterozygous 
parents.
In 1956, Rieman et al. (101) proposed a plan for potato improve­
ment through parental line breeding to obtain greater homozygosity
6for their desirable characters. To these improved parental clones 
other desirable characters could be added just as it is done in corn 
inbreds.
According to Johansen (48) the knowledge of heritability of 
characters is useful in increasing the efficiency of selection for 
wide adaptability. In 1939, Mattson (72) concluded that a variety
carefully selected to grow well in a soil and climate greatly differ-
1
ent from that in North Dakota could not adjust itself to the 
conditions of that state.
Stevenson (113) declared that a seedling showing superiority in 
at least one character to standard varieties could be released to the 
section to which it was adapted.
Kehr et al. (49) stated that a relatively large number of vari­
eties of potatoes are grown in the early, intermediate and late crop 
sections of the United States and that varieties differ in maturity, 
yield, appearance, cooking and marketing qualities and resistance to 
insects and diseases. However, a variety that is good in one geo­
graphical area, they pointed out, may be of little value in another.
From his studies in 1961 Akeley (1) concluded that a variety 
acceptable to all growers in all areas, to consumers for all cullinary 
purposes or to processors of all products was very unlikely. However, 
he reasoned that chances were better for obtaining a variety that is 
satisfactory to growers, consumers and processors within one area than 
in various areas. He maintained that adaptability should be looked 
for since the number of varieties would be kept at a minimum in this 
way.
7In Minnesota, Tolaas (120) emphasized that even within the state 
potatoes were subjected to quite different conditions such as different 
types of soils and differences in the' amount of rainfall between the 
eastern and western part of the state. He found several seedlings 
better adapted to certain conditions but only one with enough adapta­
bility to be grown in the entire state.
Krantz (56) stated that yield tests at different locations should 
start in the second clonal generation and from then on the number of 
tests should be increased.
Gall (37) concluded that because of the variety x year inter­
action was significant, new varieties should be released only after 
trials occupying a minimum of four plots at six locations for A to 5 
years for each variety. In a related study Plaisted (92) indicated 
that the larger the contribution of a variety to the variety x loca­
tion interaction, the smaller will be the estimate of the remainder 
interaction component of variance. Using real yield data with estimates 
of the remainder interaction component of variance he was able to rank 
the dependability of three varieties to the State of New York which 
agreed with past experience with these varieties in the state. He 
concluded that there was a need for estimates based on more than one 
year's data due to the interaction of varieties x locations x years.
He commented that entering varieties in regional trials before re­
leasing them was completely justified.
Other workers have studied the adaptability and performance of 
seedlings and varieties at different locations (14, 29, 56, 80, 93,
114).
Bukasov (17) found that wild species needed short days for tuber 
formation. Miller and McGoldrick (78) observed less vegetative growth 
under short days. In India Pushkarnath (97) concluded that dayneutral 
types and long day types which responded favorably to short day con­
ditions as regard ,to tuberization, offered the best possibilities for 
wide adaptability under the potato growing conditions of India where 
seed production is under long days and commercial production is under 
short days.
Hayes et al. (40) stated that correlation methods from the stand­
point of estimating the value of selection for a particular character 
could be used since newer statistical methods for this purpose did not 
appear to have great practical advantages over correlation methods. 
Allard (5) defined heritability as the observed-variability which is 
due to heredity or the proportion of observed variability due to the 
additive effects of genes. He remarked that heritability estimates pro 
vided a measure of the effectiveness with which selection could be 
expected to exploit the genetic variability. Hendriksen (43) recog­
nized that correlations throw light on the hereditary transmission of 
characters and on the effectiveness of selection measures.
Johansen (48) concluded that although environmental influences
affected the genetic behavior of all characters, selection could be 
«
made quite efficiently for tuber shape, plant maturity, vigor and tuber 
eye depth in the first clonal generation and could not be practiced on 
tuber appearance. Selection for specific gravity could also be prac­
ticed when the parents used were high in specific gravity. Ivancenko 
(47) suggested that selection of seedlings in the seedling generation 
was premature and that selection should begin with the first tuber
generation. Budin (16) stated that most economic characters only be­
come apparent in the first or later tuber generations and that selection 
for disease resistance, earliness, tuber characters, starch content and 
productiveness must begin in the multiplication nursery but the final 
evaluation of yielding capacity and disease resistance should be made in
t
the third or fifth tuber generation. He also noticed that the choice of 
parents and training of individual were important when practicing selec­
tion.
Hern (44) advocated to start selecting for yield in the third clonal 
generation. Mullin (80)-reported that selection for yield in the seed­
ling generation was not effective. He emphasized that selection 
efficiency in the clonal generations would be increased by adding plots 
within a location rather than adding new locations. Bartholdi (9) 
found that selection for high yield would eliminate the liberal flower­
ing and heavy fruiting seedlings.
Stuart (117) concluded that selection was efficient for tuber color 
and type but not for yield. He stated that breeding depended on selec­
tion for results while selection did not depend on breeding for results. 
East (31) found that selection for appearance was not effective since 
most tubers were round and smooth in the seedling generation and also 
questioned the accuracy of selection for yield in the first clonal gener­
ation due to differences in the weight of the seed pieces.
Mattson (72) selected for maturity and appearance in the first 
clonal generation. Krantz (53) concluded that selection for maturity 
could be started advantageously in the first and second years by 
selecting only early or medium maturing seedlings.
10
Niegolewski (82) recommended selection against any seedling showing 
defectively shaped tubers.
\
Krantz (52) concluded that selection in self fertilized lines was a 
practical method of securing improved parental material. This type of 
selection and subsequent crossing of the imbred lines was the most prom­
ising and the most practical method according to his resi}lts. Krantz 
(53) stated that £he object of selection in self fertilized lines of 
potatoes was to secure fertile breeding stock that would breed true for
\
important economic characters. He pointed out that inbreeding was the 
genetic method of analysis while crossing the desirable types to obtain 
superior individuals was the genetic method of systhesis.
Stoletov (116) noted that tubers weighing up to 50 grams gave the 
best material for clonal selection within a variety. Wellington (128) 
found that clonal selection under conditions of rapid degeneration was 
useless. Wenk (125), Krantz (52), and Folsom et al. (36) concluded that 
clonal selection within a variety or among varieties did not produce any 
superior yielding types. However, Davidson (28) and Pushkarnath (97) 
were able to isolate high yielding clones within a variety by clonal 
selection. A program which proved suitable for effective clonal selec- 
tion was described by Peterson and Plaisted (90).
Blomquist and Lauer (15) studied first clonal generation progeny 
performance for yield, tuber desirability and tuber set. Of 901 clones 
grown at two locations 98 were selected in one and 97 in the other for 
tuber appearance. Only 21 were selected at both places (2.3 percent) 
and this was largely attributed to seed piece size differences. Thus,
18 percent of the seed tubers more than one inch in diameter produced 
plants which were selected and only three percent of seed tubers less
11
than one quarter Inch In diameter produced plants that were selected.
Davies and Johnston (29) compared first clonal generation potato
t
seedlings selected at two locations for two years by two co-operators. 
There was agreement on 38 percent of the selected seedlings. One co- 
operator selected 5.2 per cefltof the seedlings at both location and 
the other 7.5 jper' cent. These authors suggested that differences in 
selection were due to the basis of choice decided by each observer 
according to the needs and ambitions of a respective region and to the 
difficulty inherent in making selections on a one plant basis. They 
contended that by using pre-selected seedlings from the central breed­
ing location the relative efficiency could be increased.
Thijn (118) stated that the assessment of the value of a line was 
much more efficient for potato plants derived from the seed piece than 
for potato plants derived from true seed.
Bukasov (17) collected wild potato species in expeditions to South 
America. He found species which carried immunity from viruses and re­
sistance to other diseases and insects. He also noted that the species 
differed in vegetative growth, frost hardiness and in photoperiodic 
response as to flowering and tuber formation.
Becker (11) studied crosses of S.. demissum x S.. tuberosum. The F2 
of one family was almost identical with S,. demissum. The other F2 
families approached the tuberosum parent in morphological characters.
A range from the extreme of one parent to the extreme of the other was 
obtained for several characters. Lauer (63) found that in crosses of 
S.. demissum x £3. tuberosum plant and tuber characters of the tuberosum 
parent used as a recurrent parent could be approximated in the absence 
of selection by the third backcross generation. Toxopeus (121) compared
12
seedlings of the third and fourth backcrosses of S.. demissum x 
tuberosum and found that, as an average, the demissum hybrids pro* 
duced more, and the highest yielders were found among them. He 
concluded that favorable genes for yield and resistance to Phytophthora 
could be responsible for this.
Rathlef and Siebehick (99) could not establish a factorial basis 
for the inheritance of tuber eye depth and shape in crosses of £>. 
andigenum x _S. tuberosum. Veselovsky (122) found in the Fi of S>. 
andigenum x £3. tuberosum crosses that late maturity, fertility, abil­
ity to form tubers and the large number of tubers per cluster were 
dominant.
Rothacker (102) studied the F^ of large scale crosses between S.. 
andigenum and <S. tuberosum and found that the characters studied varied
according to the tuberosum parent.
Stuart (117) reported that failure of varieties to produce fruits 
was due to male sterility rather than to imperfect ovaries or pistils. 
He also noted differential fruitfulness among varieties. Krantz and
Hutchins (58) stated that nonfruitfulness was primarily responsible
for the paucity of potato breeding and recommended crosses of fertile 
times sterile pollen varieties and controlled environment to overcome 
this. Fertility increased markedly after the second and third genera­
tion of inbreeding.
The importance of developing pollen parents with superior germ- 
plasm was recognized by Krantz (55) who observed that commercial 
varieties tended to be nonfruitful. Krantz et al. (57) and Bartholdi 
(9) declared that selection for high yield may have been instrumental 
in selecting genes adversely affecting sexual reproduction.
13
Krantz (51) crossed varieties with abundant fertile pollen x 
medium or little viable pollen and obtained F]_ plants which were 
superior and which produced an abundance of self fertilized seed.
Salaman (105, 107) found that sterility was a dominant mendelian 
character. In 1939, Krantz et al. (57) stated their belief that there 
was a single lethal" pollen gene and tetrasomic inheritance. This gene 
when present in the homozygous condition was lethal and in the heter­
ozygous condition partly lethal. Okuno (84, 85) concluded that, pollen 
sterility probably depended upon two recessive genes. Pal and 
Pushkarnath (86) established the presence of two sterility allelomorphs 
and noted that the presence of pollen was dominant.
Pushkarnath (97) contended that self and cross incompatibility were 
genetic in nature and that incompatibility depended on a multiple al­
lelomorphic series.
Veselousky (122) found fertility in the of crosses between £3. 
tuberosum x S.. andigenum.
In 1933, Black (13) reviewed the findings of various investigators 
concerning the inheritance of tuber skin color. He reported that the 
general agreement among worker was that three main genes were respon­
sible for tuber skin color. These three main genes necessary for 
pigmentation were a basic gene, a red-color producing gene, and a blue- 
color producing gene.' Okuno (84, 85) explained tuber color on the basis 
of the interaction of two factor pairs, while Dodds and Long (30) 
postulated three independent loci responsible for tuber color and found 
the same type of anthocyanin pigments in diploid species.
Asseyeva and Nikolaeva (6) found that genes governing the color of 
potato tubers occurred in duplicate pairs.
14
Clark and Stevenson (21) found that Katahdin carried one of the 
complementary factors for red skin color of tubers and a complementary 
factor for a light type of russetlng.
The Inheritance of periderm and cortex coloration has been studied 
by several investigators (18, 23, 59, 68).
Numerous workers have found that color may be affected by environ­
ment, particularly by mineral elements. Thus, Knott (50) showed that 
the poor color of onion scales was due to the environment and not to 
heredity. As the amount of copper sulfate added increased, scale color 
changed from lemon yellow to dark brown or reddish. He also reported 
that superphosphate improved color and that onions grown on muck soils 
were characterized by poor color.
Muckenhirn (79) pointed out that onions and potatoes improved in 
appearance and color following copper treatment. He concluded that the 
use of copper as a fertilizer on peat soils might be justified for this 
reason alone. The effect of minor elements on the skin color of Red 
McClure potatoes was studied by Sparks (111). Copper, zinc, manganese 
and iron and combinations of these were used. He found that treatments 
including copper, iron, and manganese produced a darker red skin color 
than any other treatment combining three elements or with any other 
element or elements.
Kunkel et al. (61) working with Triumph variety observed signifi­
cant changes in tuber color accompanying maturity. In 1947 tubers 
were more intensely red than in 1946; this he explained was due to dif­
ferent growing conditions between years and between farms.
Black (12) found that tuber flesh color was controlled by more than 
one pair of genes. Huber (46) discovered two factors of which one could
15
give yellow only in the homozygous condition. Rathlef (98) declared 
that more than one gene must be assumed to account for yellow flesh in 
crosses of Richter's Jubel with three Peruvian varieties. He contended 
that an additional yellow factor must be concerned in the production of 
the intense yellow color in the flesh of certain South American varie­
ties. Okuno (84, 85) concluded that yellow flesh color was monogenically 
inherited and dominant over white.
Crane and Lawrence (24) cited writings where some white fleshed 
forms were obtained in a cross of true-breeding yellow flesh lines 
times a white flesh line. They reported that white flesh was usually 
recessive to yellow.
Cunningham and Stevenson (26) classified twelve parental clones
I
as high, intermediate or low based on chip color after storage and re­
conditioning. Their results showed that the behavior of a parental 
clone was a reasonable estimate of the way it would behave in crosses. 
Crosses of light x light chip color-producing parents resulted in the 
greatest proportion of individuals showing good chip color. The authors 
also found that segregation for chip color and dry matter content ap­
peared to be independent. ~
Cunningham and Stevenson (27) stated that the chip color of 24 
progenies proved to be highly heritable. They also reported that the 
estimates of heritability for specific gravity were lower than the ones 
for chip color.
A
Hawthorne (41) found a moderately low positive correlation between 
light chip color and high specific gravity among 120 seedlings or vari-
r
eties tested.
Akeley et al. (4) compared the reaction of five varieties and 13
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seedlings to intermittent light from various sources and for varying 
periods. Four seedlings developed little or no chlorophyll. Crosses of 
greening times nongreening types indicated that incomplete dominance and 
multiple factor inheritance were involved. The varieties Katahdin and 
Kennebec were very susceptible to greening.
Folsom (35) found that tubers greened and lost the green color 
faster at room temperature (75rF) than in a cool place (35*F). The 
longer the exposure the more intense became the greening and the longer 
the time required to degreen. No variety degreened after five months 
of dark storage from a 14 day exposure. Katahdin was most sensitive, 
then Green Mountain, and the least sensitive was Chippewa.
Larsen (63) found little or no greening below 40’F. He noted that 
the highest temperature induced the darkest greening and that maturity 
at harvest and exposure to sun light after digging had no effect in the 
amount of greening taking place upon subsequent exposure to artificial 
light. His results showed that Russet Burbank greened less than White 
Rose.
Liljemark and Widoff (66) found that green light induced the least 
greening and that the variety Majestic was sensitive to greening. Akeley 
et al. (4) observed that if seed pieces were planted too shallow green­
ing of tubers resulted. These workers also concluded that varietal 
differences in greening are inherited and that the solution to this 
problem laid in breeding.
East (31) found that selection for tuber appearance in the seed­
ling population was not effective and Mattson (72) selected for tuber 
appearance in the first clonal generation.
Mullin (80) observed that F^ and inbred parents produced approximately
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equal numbers of clones with superior tuber appearance. Improvement of
parents for tuber appearance appeared more promising than for tuber
yield. He further stated that selection for yield in the first clonal 
generation was more effective than tuber appearance.
Johansen (48) found that the same parental recombination would 
show high heritability for tuber appearance at a certain location 
while in another location it would be zero. The heritability for
tuber appearance in the second clonal generation in Louisiana and
North Dakota varied from 9.9 to 42.4 per cent. The expected selection 
advance for the second clonal generation grown in Louisiana and North 
Dakota varied from 4.3 to 21.9 per cent. He concluded that among the 
characters studied appearance was the character most affected by the 
environment.
Salaman (106) found that deep eyes were dominant to shallow eyes 
and these results were confirmed by Heribert-Nilsson as reported by 
Crane and Lawrence (24). However, several authors have reported that 
deep eyes appeared to be recessive (12, 32, 46, 99). Black (12) con­
cluded that eye depth appeared to be controlled by more than a single 
gene probably representing extremes namely deep eyed and shallow 
eyed. In 1930, Huber (46) found two complementary factors for eye 
depth which had to be present to produce shallow eyes with an expected 
ratio of seven deep or intermediate to nine shallow.
According: to Clark and Stevenson (21) a large percentage of tubers 
with shallow eyes may be expected in progenies of which Katahdin is a 
parent.
It was reported by Miller and McGoldrick (78) that short day length 
induced shallow eyes while long days induced deep eyes. Johansen (48)
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noticed that the same progeny had deeper eyes In North Dakota (long 
days) than in Louisiana (short days) and obtained a range from 22.4 to 
50.1 per cent in the heritability estimates for eye depth. Some potato 
breeders reported selecting for eye depth in the seedling generation 
(76, 118).
Salaman (106) found that length of tuber was dominant over 
roundness. Varieties with round tubers bred more or less true. Oval 
tubered varieties gave long, oval and round tubers upon selfing. The 
difference between long and round tuber shape was considered to be due 
to a single gene which is incompletely dominant. He concluded that 
modifying genes were involved in tuber shape.
East (32) reported that either there was a series of factors for 
shape with round type as the final subtraction form or the oval types 
were heterozygotes of elongated and round. Krantz (51) found that 
tuber shape essentially depended on the presence or absence of a 
single factor for length which should facilitate the selection of seed­
lings with desirable tuber shape. However, other investigators found 
that several factors were involved in the inheritance of tuber shape 
(10, 12, 46).
Rathlef and Siebenick (99) could not establish a factorial basis 
for tuber shape when S. andlgenum was crossed with Richter's Jubel 
variety.
Crane and Lawrence (24) stated that Heribert-Nilsson found a 
round variety which did not breed true. Black (12) found that many 
round tubered varieties seemed to be heterozygous and that the factors 
involved in tuber shape varied in different varieties. Bartosch (10) 
crossed long times round tubered varieties and obtained an intermediate 
shape in the Fi.
Clark and Stevenson (21) observed that Katahdin appeared to be 
heterozygous for at least part of the factors for tuber shape and that 
a high percentage of short tuber types may be expected In crosses In­
volving short tubered varieties and Katahdin. Crosses of Cobbler with 
Jubel gave a progeny with very uniform oval tubers (122)
Johansen (48) found fairly high r values for tuber shape between 
the first and second clonal generations while Gilbert (38) obtained a 
>0.25 correlation between good shape and tuber size using visual classi> 
fication.
Krantz (52) reported that variations in tuber shape in two seed 
stocks of Early Ohio after 20 years of observation were due to the en­
vironment. Folsom et al. (36) concluded that commercial strains of the 
same variety may perhaps actually differ under the same set of conditions 
' due to inherent differences with respect to tuber shape among other
things but due to the effect of environment these differences may be
masked.
Claypool and Morris (22) found that Russet Burbank is normally 
elongated but this shape may vary considerably. A review of literature 
confirms this since it has been reported that soil moisture, lack of 
maturity, soil temperature, hail, frost, mechanical injury, number of 
stems per hiH., and fertilizers may affect the shape of Russet Burbank 
(60, 71, 83, 100, 104). -
Several' investigators have shown that fertilizers altered the 
length to width ratio of potato tubers (36, 39, 71, 74, 126).
Miller and McGoldrich (78) concluded that long daylength induced
irregular shaped tubers and short days induced smooth shaped tubers. 
Johansen (48) found that the same progeny had more seedlings with tubers
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classified as round shaped when grown in Louisiana (short days) than 
when grown in North Dakota (long days).
Miller (70) recommended to select slightly stoloniferous seedlings 
to obtain high yielding seedlings. In 1940, Miller et al. (77) showed
that tuberization decreased as maximum height of plant and a primary
/
stolon length increased. Gilbert (38) reported a -0.22 correlation be­
tween tuber size and short stolons and a 0.38 r value' for- small number 
of tubers and short stolons. Thijn (118) stated that selection for 
stolon length in the greenhouse can be effected besides selection for 
other characters, and Engel and Moller (33) found that 80 per cent of 
the seedlings showing long stolons when they were ready for potting 
were either early or medium in maturity. Becker (11) observed that 
Snlaniim demissum was characterized by having long stolons.
Krantz (51) crossed two late maturing varieties heterozygous for 
maturity which produced early and late maturing seedlings in the F2 
generation. Later this author, found that early maturing;, varieties upon 
selfing or when crossed to a common pollen parent resulted in an early 
maturing progeny. He observed that the Fi from early x medium-maturity 
parents was closer to the early parent. Also when early and late lines 
were crossed, in two out of three crosses earliness behaved as dominant. 
He concluded that early maturity depended on dominant multiple factors. 
Johansen (48) also found that the maturity of the parents determined to 
a great extent the maturity of the progeny as shown by the high herita­
bility estimates for all progenies between the second clonal generation 
grown in Louisiana and North Dakota in 1963.
t
Okuno (84, 85) reported that time of maturity in hybrids of S.. 
demissum (late) and £5. tuberosum (early) appeared to be monogenically
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inherited. In 1937, Veselovsky (122) obtained exceptionally early forms 
in crosses of S. tuberosum varieties. However, crosses of S. tuberosum
i
x S. andiaenum generally gave late maturing progeny. He reported that 
late maturity was dominant and that early forms were obtained by back 
crossing with S.. tuberosum. According to Tikhonov and Demidovic (119) 
earlineBS appeared to be a recessive character after studying the pro­
geny from five crosses. The earliest maturity was found mostly in high 
yielding forms which is a very favorable correlation.
Miller and McGoldrich (78) noticed that plants growing in srfort < / 
days matured earlier and under long days matured later and Johansen (48) 
found that the same clones matured about 10 days earlier in Louisiana 
(short days) than in North Dakota (long days).
Engel and Moller (33) observed that 80 per cent of the seedlings
i
showing long stolons when they were ready for potting had either early 
or medium-early maturity. ■,
Krantz (53) concluded that accurate comparisons of early maturing 
seedlings cpuld not be made until the third season because of a tendency 
of seedlings to delay maturity. However, he pointed out that late 
maturing forms could be eliminated safely in the first and second years. 
Budin (16) and Mattson (73) agreed with Krantz's (53) recommendations of 
selecting for earliness in the clonal generations.
Zubeldia (128) found that seedlings with close or erect tops could 
be eliminated in the pots in the greenhouse because they will develop 
into late forms.
Maierhofer et al. (70) maintained that it was desirable for both 
early and late varieties to have a short tuber forming period. Meiln 
and Moller (73) discovered that early varieties had significantly larger
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stomata than late varieties and also had the lowest number of stomata 
per unit area and In general larger cells in other tissues.
Miller et al. (77) observed that as the degree of maturity in­
creased from early to late, tuberization decreased accordingly. Very 
early seedlings were weak growers and as a result yields were low.
They also informed of the relationship between plant height and earli­
ness. A fairly high correlation between plant maturity and vigor was 
found by Johpnsen (48). The later maturing clones were the highest 
in vigor. He observed a -0.40 r value between late maturity and high 
specific gravity in Louisiana but no association was found in North 
Dakota. The correlation between the second clonal generations of 
Louisiana and North Dakota was 0.41 so he recommended selection for 
maturity in the second clonal generation either in the North or the 
South.
Krantz (54) obtained a 0.56 correlation between maturity in the 
greenhouse and the field and concluded that maturity in the greenhouse 
when combined with the field would increase reliability.
According to Blomquist and Lauer (15) progenies of late maturing 
parents performed better at Castle Danger, Minn., while progenies of 
early parents performed better at Crookston, Minn.
Metzger (74) contended that phosphate hastened maturity and potash 
delayed it. Working along the same lines Harrington (39) concluded that 
nitrogen and potash delayed maturity and phosphorus hastened it.
According to Tikhonov and Demidovic (119) the inheritance of starch 
content was not complex, in some cases approximately monofactorial in­
heritance. In another study Cunningham and Stevenson (27) observed that 
the variation of specific gravity in the progenies seemed to be
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continuous. They also stated that factors conditioning specific gravity 
were inherited independently from those conditioning chip color.
In 1943, Akeley and Stevenson (2) observed heterosis in a cross of 
Chippewa x Katahdin. They concluded that hybrid vigor may have resulted 
from a cross between parents heterozygous for a number of characters and 
also found tranagressive inheritance. Akeley and Stevenson (3) studied 
the inheritance of dry matter of five varieties and found that they were 
heterozygous for this character and that they segregated upon selfing. 
High dry matter appeared to be dominant and multiple factors, they indi­
cated, were probably involved.
Rothacker (102) studied the Fx of crosses between S, andigenum x £>. 
tuberosum for starch content and found that the Fx characters varied 
according to the tuberosum parent. In crosses among some Fx seedlings 
and backcrosses of these to the tuberosum parent a decline in starch 
content occurred.
From the results of Akeley and Stevenson (3), Sanford (109), and 
Johansen (48) it is apparent that the specific gravity of the parent de­
termines to a great extent the specific gravity of the progeny.
Cunningham and Stevenson (27) obtained heritability estimates, 
based upon means of 8 and 24 individual varieties per plot in 1958, of 
22.8 and 32.9 per cent respectively. They concluded that selection for 
specific gravity among seedlings grown in single hills appeared to be of 
little value. In 1964, Johansen (48) pointed out that the highest heri- 
tability estimates and expected selection advance for specific gravity 
were obtained for progenies coming from high specific gravity parents. 
Heritability estimates for crosses of first and second clonal generations 
grown in North Dakota ranged from 14.7 to 54.2 per cent. The expected
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gain in specific gravity ranged from 0.022 to 5.855 units of specific 
gravity or a range from 0.03 to 7.90 per cent advance depending on the 
varieties used in the crosses. Similarly, an expected genotypic ad­
vance of 6.616 units of specific gravity for 30 varieties grown for two 
years at four locations in one replication was shown by Plaisted (91).
Peterson and Plaisted (89) reported that the correlations between 
the specific gravity of clones grown in ten hill plots and the specific 
gravity of the same clones grown in single hills the previous year were 
0.36 and 0.30 for Ithaca and Long Island respectively. Selection dif­
ferences of 0.006 and 0.005 units of specific gravity based on single 
hill performance produced gains of 0.001 and 0.002 units for the 
selections grown in 10 hill plots the next year at Ithaca and Long 
Island respectively.
Johansen (48) found a 0.34 r value for specific gravity between 
Louisiana and North Dakota second clonal generations, a 0.41 r value 
between Louisiana (second clonal generation) and North Dakota (first 
clonal generation), and a 0.34 correlation coefficient between the 
first and second clonal generations grown in North Dakota.
Studies by Plaisted and Peterson (94) using two cycles of pheno­
typic recurrent selection for high specific gravity revealed the 
effectiveness of this method since an average gain of 0.004 units of 
specific gravity of the second over the first cycle in two locations 
for two years was significant.
Barrios et al. (7, 8) obtained fairly high to high correlation 
coefficients between the following characters: specific gravity and 
per cent total starch, mealiness and specific gravity, mealiness and 
total starch, per cent total starch and amylose in raw tubers, amylose
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and specific gravity, cell size and total starch, and between cell, size 
and specific gravity.
Clark et al. (20) concluded that dry seasons were associated with 
high specific gravity while wet seasons produced low specific gravity. 
They also stated that results of a single season may not be a reliable 
criterion for judging the behavior of a variety with respect to quality 
because of environmental influences.
In another study Kehr et al. (49) after comparing the total solids 
of nine varieties concluded that geographical location had more effect 
on total solids than did variety. Differences caused by location were 
higher for each variety than the greatest difference between varieties 
grown at one place.
In 1948, Fokorny (96) found that correlations between the starch 
content and the size or color of tubers were not sufficiently high to 
warrant breeding potatoes for high starch content on the basis of either 
character.
Stevenson et al. (114) stated that soil, fertilizer, climate and 
cultural methods influenced specific gravity and other quality charac­
ters. They noted that differences in specific gravity of tubers had 
been found in replications of the same variety grown in the same test, 
in different tests on the same farm, in different tests in the same 
state, in tests in different states, and in different seasons on the 
same farm.
Tikhonov and Demidovic (119) determined that the frequency of dis­
tribution tended to be displaced toward lower yields which appeared to 
be dominant.
Mullin (80) found that the correlation between first and second
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clonal generation progeny trials for yield was strong enough to con­
sider testing only selected portions of a population in the second 
clonal generation. He obtained a 41.6 per cent plot heritability in 
the second clonal generation for yield and calculated a 30.5 per cent 
selection advance for yield from the second to the third clonal gener­
ation.
Livermore (67) and Mullin (80) questioned selection for yield in 
the seedling generation because of influence of seed piece weight on 
the yield of plants derived from them. Other authors questioned selec­
tion for yield in the first or second clonal generations (31, 44, 47, 
53).
Peloquin and Hougas (87) found that tuber size and yield of 
haploids were usually considerably lower than that of their parents.
Becker (11) observed that S.. demissum had many small tubers 
while £. tuberosum had many medium sized tubers. Crosses between both 
species showed that the F£ families resembled the tuberosum parent in 
yield.
In a study of F^ crosses between S,. andigenum and S. tuberosum for 
tuber yield per hill, number of tubers per hill and tuber size, 
Rothacker (102) found that these characters varied according to the 
tuberosum parent. In the. first backcross to the tuberosum parent the 
tuber yield per hill was 150 per cent of the standard variety, the 
number of tubers per hill and tuber size were 73 and 102 per cent 
respectively of the standard variety as a result of selection. In 
crosses between the F^'s and backcrosses of them to the tuberosum 
parent a decline in tuber yield per hill and tuber size occurred but 
the number of tubers per hill increased. Other investigators have
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worked on the Influence on yield crosses of S_, tuberosum with other 
species (121, 122).
Sanford (109) found that improvement for yield would be difficult 
after examining 45 lines with six tester clones.
Krantz (53) remarked that even if there is association between 
yield of the progeny and yield of the parent (0.56) there should be 
little reason for discarding poor yielding lines before actual yield 
trials are run for the combining ability of inbreds. His results in­
dicated that a high yield could be obtained upon recombination of 
inbreds even if no selection for yield were made.
Livermore (67) found a significant correlation of 0.43 between 
the weight of tubers in the greenhouse and the field but the associ­
ation was mainly due to differences in seed piece weight. He obtained 
a 0.27 correlation between plant height in the greenhouse and weight 
of tubers in the field and concluded that this association was of 
little value to the breeder. —
In 1927, Salaman (108) obtained a close relationship between 
actual crop weight and vigor of the plant producing them. He also 
found that plants producing no tubers were frequently found to be ac­
companied by the highest vigor. However, he could not find a definite 
relation between the cropping ability of a family and the vigor of the 
plants which gave rise to it. Miller (75) recommended selection of the 
most vigorous seedlings of the tuberous or slightly stoloniferous types 
to obtain high yielding clonal lines. In 1938, Crescini (25) reported 
that there was no association between yield and vegetative development 
or degree of degeneration when he used seed from different varieties.
As stated previously, Krantz et al. (57) and Bartholdi (9) have
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indicated that selection for high yield may be detrimental for sexual ; 
reproduction.
Sanford (109) found that specific combining ability was relatively 
more important than general combining ability for yield. They also 
noted that one seedling was consistently high in all locations and that 
the location x specific combining ability interaction was significant.
In 1963, Plaisted et al. (95) crossed 45 lines to six tester clones to 
evaluate combining ability. The variance in specific combining ability 
exceeded the variance in general combining ability. However, six more 
testers were required to evaluate general combining ability in lines of 
this nature. They found that the general combining ability of four 
lines among the 32 tested was outstanding.
Miillin (80) crossed selected and inbred clones to two F^ tester 
clones. He found that F^ and inbred parents were similar in general 
combining ability. The Fj_, Sj_, and S2 parents produced approximately 
equal number of high yielding clones while the S3 , S4 and S5 parents 
produced fewer high yielding segregates. He concluded that the per­
formance of superior segregates of a progeny tended to be positively 
correlated with progeny means for yield.
Clark (19) arrived at the conclusion that in general whole seed
was better than cut and that as the weight of the seed piece increased
the number of stems per hill increased, the number of tubers per hill
increased, the weight of tubers per hill increased, the number of tubers 
per stem decreased slightly, and the weight of tubers per stem decreased.
Martin et al. (71) observed that yields were more influenced by the 
number of tubers than by the weight of individual tubers, while Mullin 
(80) considered the total yield of clones to be a function of the number
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of tubers and the average weight of individual tubers. Martin et al. 
(71) pointed out that seasonal conditions influenced the total yield 
as well as the number and weight of tubers.
Mullin et al. (81) planted tubers ranging from % to inches in 
diameter and found a one pound increase per hill in yield for each \ 
inch increase in diameter for either the same or different clones.
Several investigators have reported on the influence of seed 
piece size or weight on the yield of plants derived from them (15,
19, 31, 67, 123).
Clark (19), Martin et al. (71), Metzger (74), and Ware and 
Johnson (123) found that fertilizers affected the yield of potatoes 
in different ways. Other authors concluded that moisture relations 
had effects on yield of potatoes (19, 22, 104).
Rieman et al. (100) showed that tuber size of Russet Burbank 
decreased and the number of tubers increased at a fairly constant 
rate as the number of stems per hill increased from one to six.
They further stated that the highest yield of U. S. #1 potatoes was 
given by three stems per hill closely followed by two and four but 
inferior yields were given by one, five and six stems per hill.
Clark (19) contended that differences in sizes of tubers in 
the individual hill are largely attributed to the unequal rate of 
growth rather than to age differences among tubers. He also stated 
that the weight of the tuber did not appear to be correlated with the 
length of the stolon which produced it and that tubers in the upper 
stolons were smaller in size.
MATERIALS AND METHODS
Experiment I
Nine crosses between eleven parents were'made in the spring of 
1963. The parents of the nine crosses and their characteristics are 
shown in Table 1. Fruits or seed balls were harvested in late May. 
Seeds were then extracted from the seed balls, washed, dried on paper 
towels and stored at 35’F. until planting time. The following 
September this seed was sowed in flats with sterilized soil and placed 
in the greenhouse. When the seedlings reached a height of approxi­
mately two inches, they were transplanted individually to three inch 
pots arranged in rows on the benches inside the greenhouse. Seed­
lings were irrigated daily and four 200 Watt light bulbs were lighted 
continuously during the growing period. Even though control measures 
were used, the tops of some seedlings were damaged by a fungus disease. 
This prevented taking data on plant maturity and vigor in the green­
house .
On January 10 and 11, 1964 the seedlings were harvested. Tubers 
from all seedlings were saved, but certain seedlings that appeared to 
have desirable horticultural characters were so marked in order to 
check the efficiency of greenhouse selection. Where possible, four 
tubers from each seedling were then placed in individual paper bags, 
identified and stored at 60’F. until they were planted. A total of 
653 seedlings were harvested for this study.
On May 19 and 20, 1964, the clones were planted at Rhinelander, 
Wisconsin in a field test plot in units of four hills spaced one foot 
apart, allowing a three foot alley between each clone in order to
30
31
Table 1 - Cross Number, Parentage, Number of Seedlings and Charac
Cross No. of
No. Parents Seedlings Stoloniferousnes s Color Shape
11-170 Nons tolonife rous White Blocky
1 X 162 X X X
1859 Nonstoloniferous Pink Blocky-long
11-170 Nonstoloniferous White Blocky
2 X 1*0 X X X
21-bk Stoloniferous White Round
1859 • Nonstoloniferous Pink Blocky-long
3 X 68 X X X
12-8 Stoloniferous Red Medium
12-8 Stoloniferous Red Blocky
1* X J*3 X X X
12-ll*2 Stoloniferous Red Blocky
12-11*2 ' Stoloniferous Red Blocky
5 X 66 X X X
12-8 Stoloni ferous Red Blocky
11-61* Nonstoloniferous White Round-blocky
6 X 77 X X X
7935 Nons toloni ferous Red Blocky-round
11-61* Nonstoloniferous White Round-blocky
7 X 61* X X X
21-20 Nonstoloniferous Red Oblong
Early Gem Nonstoloniferous Russet Round-long
8 X 71 X X X
Katahdin Nonstoloniferous White Round
21-239 Nonstoloniferous White Round
9 X 62 X X X
11-61* Nons toloni ferous White Round-blocky
■•■Depth of set of parents not available.
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Number, Parentage, Number of Seedlings and Characteristics of Parents Used - I96U1
of
lings
62
68
66
77
Sk
71
62
Stoloni fe rousne s s Color Shape Yield Maturity Vigor
Nons toloni fe rous White Blocky Medium Late Medium
X X X X X X
Nonstoloniferous Pink Blocky-long . High Late Vigorous
Nonstoloniferous White Blocky Medium Late Medium
X X X X X X
Stoloniferous White Round Low Early Medium
Nonstoloniferous Pink Blocky-long High Late Vigorous
X X X X X X
Stoloniferous Red Medium Medium Medium Medium
Stoloniferous Red Blocky Medium Medium Medium
X X X X X X
Stoloniferous Red Blocky Low Late Vigorous
Stoloniferous Red Blocky Low Late Vigorous
X X X X X X
Stoloni fe rous Red Blocky Medium Medium Medium
Nons toloni ferous White Round-blocky Medium Medium Medium
X X X X X X
Nons toloni fe rous Red Blocky-round High Medium-late Vigorous
Nonstoloniferous White Round-blocky Medium Medium Medium
X X X X X X
Nons toloni fe rous Red Oblong Medium Medium Medium
Nons toloni fe rous Russet Round-long Medium Early Poor
X X X X X X
Nons toloni fe rous White Round Medium Late Medium
Nons toloni fe rous White Round Medium Late Vigorous
X X X X X X
Nons toloni fe rous White Round-blocky Medium Medium Medium
not available.
I
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facilitate harvesting. Tubers from 653 clones were harvested on 
September 23, 24 and 25, 1964.
Notes were taken in the greenhouse and the field on stolonifer- 
ousness, depth of set, color, shape and yield. Notes on plant vigor 
and maturity were taken in the field only.
Experiment II
/
The progeny from 34 crosses using 26 different parents was 
studied in a second experiment in 1965. Crosses were made in early 
spring of 1964. The procedure followed was the same as in Experiment I. 
On February 1, 1965, selections were made in the greenhouse and notes 
were taken on the characters of the 601 seedlings used in this study. 
However, in this experiment only the seedlings that were selected in 
the greenhouse were included. Thus, seedlings that were not selected 
in the greenhouse were discarded without taking notes on them. Tubers 
from greenhouse selected seedlings were brought to the field in 
Rhinelander, Wisconsin and were planted one foot apart, four tubers 
or four pieces per clone whenever possible, on May 24 and 25, 1965. 
Tubers were harvested on September 22 and 23, 1965. All data were 
collected as explained in Experiment 1.
Collection of Data
Stoloniferousness
The degree of stolon development was determined at harvest.
Four visual ratings were established and the Number 1 was given 
plants being least stoloniferous; Number 2 slightly stoloniferous;
Number 3 medium stoloniferous and Number 4 given to plants that were
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very stoloniferous. Visual ratings in the greenhouse were based on 
one plant only; whereas, in the field the average stoloniferousness 
of the plants in each clone was taken. The same procedure was fol­
lowed in both experiments.
Tuber depth of set
Depth of set was determined at harvest and two visual ratings 
were used. The two ratings were: 1) below the soil (nongreen
tubers) and 2) above the soil (green tubers). In the first experi­
ment the seedlings were observed while still in the pot without 
having pulled out the plant. In the second experiment the plants 
were pulled out of the pots and the soil was removed and then the 
tubers were checked for greening. If greening showed on any tubers 
the seedling was rated in Class 2. Seedlings producing tubers that 
showed no greening were rated in Class 1. The rating in the field at 
Rhinelander, Wisconsin was done before harvest as in the first ex­
periment.
Color of tubers
Tuber color was determined visually after harvest. The three 
color ratings were: 1) white; 2: pink; and 3) red.
Tuber shape
Tuber shape was determined after harvest. Three visual ratings 
were used for tuber shape in the first experiment. The three shape 
ratings were: 1) round or blocky; 2) oblong; and 3) pear shaped.
Shape as considered here refers only to peripheral configuation and 
does not consider roughness or tuber eye depth. The small size of the
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majority of the tubers in the greenhouse and the occurence of more 
than one tuber shape for the same seedling made the classification 
into the three classes a very difficult task. Final rating for tuber 
shape was reached by the observation of tubers and then taking the 
most common shape among the tubers as the shape of that particular 
seedling. In the second experiment four shape ratings were used in­
stead of three. The four shapes were: 1) round; 2) blocky; 3) ob­
long and 4) pear shaped.
Yield
The yield of seedlings was determined after harvest. Yield was 
determined visually in the first experiment both in the greenhouse 
and the field. The three yield ratings used were: 1) low; 2) medium
and 3) high. In classifying plants for yield consideration was given 
to the size as well as the number of tubers produced per plant al­
though no actual weighing or counting of tubers were made. Tubers 
were counted, however, in the second experiment in the greenhouse, 
but the same visual ratings as stated before were used in the field.
The large number of plants to be observed and the lack of time pre­
vented the actual counting of the tubers in the field in the second 
experiment.
Plant vigor
Individual seedlings planted in the greenhouse were not rated for 
plant vigor, however, a vigor rating was taken prior to harvest in the 
field. Five visual ratings were used and these were: 1) poor;
2) fair; 3) medium; 4) vigorous and 5) very vigorous. Each plant 
in the clone was rated and an average taken.
35
Plant maturity
Plant maturity was determined at harvest time in the field at 
Rhinelander. Five visual ratings were used for plant maturity;
1) very early; 2) early; 3) medium; 4) late and 5) very late. Each 
plant in the clone was rated and the average taken.
As explained in all the procedures, ratings were visual except 
when the number of tubers produced were counted in the greenhouse in 
the second experiment. The use of visual ratings might be criticized. 
However, the main objective of the experiment was to check the ef­
ficiency and dependability of selection procedures as actually used 
in the breeding program at Louisiana State University where the selec­
tion of seedlings in the greenhouse and the selection of clones ‘ 
established from them is done visually.
The use of actual measurements would have defeated the purpose of 
the experiment. The time required to take measurements for such char­
acters as yield by weight aWd by the number of tubers, number of 
stolons etc. used for selection would make it impossible to carry on 
a breeding program such 00 the one at Louisiana State University.
Coefficients of correlation were obtained among all characters in 
the seedling generation, among all characters in the first clonal geit^  
eration and between the characters in the seedling generation with the 
characters in the first clonal generation. These correlations were 
determined for the 653 seedlings used in 1964, for the 601 seedlings 
used in 1965 and for 178 seedlings in 1965 which were selected in the 
seedling generation and reselected in the first clonal generation.
Data were subjected to statistical analysis according to Snedecor 
(110).
Correlation coefficients were computed with the IBM 1620 computer.
To describe the degree of association between two characters the follow­
ing descriptive terms were used: correlations from 0.00 to 0.20 were con­
sidered very low;, from 0.20 to 0.29 low to moderately low; from 0.30 to 
0.50 moderate to moderately high; from 0.50 to 0.70 fairly high to high 
and from 0.70 to 1.00 high to very high.
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RESULTS
Correlation Coefficients
Correlation Coefficients Between the Same Characters 
Observed in the Seedling and the First Clonal Generation
The correlation coefficients between the same characters observed 
in the seedling generation (grown in the greenhouse) and the first 
clonal generation (grown in the field) are presented in Table 2. The 
r values for the individual crosses and the average r values for 1964 
are given. The overall r values for the entire sample in 1965 and for 
the 178 seedlings selected in the greenhouse and reselected in the 
field in 1965 are included.
The overall r value between stoloniferousness in the seedling gen­
eration and the first clonal generation in 1964 was statistically 
significant but very low. Individual correlation coefficients of this 
character between the two generations in that year for the nine crosses 
varied from 0.02 to 0.33. Of the nine crosses only the progeny of 
cross 8 (Early Gem x Katahdin) showed a significant association for 
stoloniferousness (r ** 0.33). A moderately low significant average r 
value of 0.33 was found between stoloniferousness in the seedling gen­
eration and the first clonal generation in 1965 when only selected 
seedlings were studied. The 0.46 average value of r obtained in 1965 
for this character with the use of seedlings selected in the greenhouse 
and reselected in the field shows a moderately high degree of associa­
tion between stoloniferousness at both locations. The magnitude of 
the correlation coefficients increased as selection advanced. The 
pooled correlations obtained in 1964 and 1965 were positive indicating
Table 2 - Correlation Coefficients Between the Same Characters
Observed in the Seedling and the First Clonal Generation
Correlation Coefficients for Nine Progenies1 Grown in 19 61+
1961+2
Ave­
19653
Ave­
19654
Ave­
Character 1 2 3 1+ 5 6 7 8 9 rage rage rage
Stolonifer­
ousness
-.03 .29 .08 -.03 .02 .19 .06 .33* • 19 .15** • 33** .1+6*
Depth of Set -.03 .11 .01* .13 .06 -.05 .00 .11+ .00 .02 .15** .25**
Color .80** Cons­
tant
• 35** .61** Cons­
tant
.7^** Cons­
tant
Cons­
tant
Cons­
tant
.88** .97** .96**
Shape .25** .60*# • 35** .1+9** .63** .29** .07 .32** .38** .29** .1+8** .1+6**
Yield .08 .28 .30** .30** .20 .32** .1+0** .50** .25* .2l+**5 -.075 .05s
* = Significant at 5$ level of probability. 
** = Significant at 1$ level of probability.
1See Table 1 for parentage of progenies.
2Average of unselected seedlings of nine progenies.
^Observations from 601 seedlings selected in the greenhouse and grown in the field as clones.
4Observations from 178 seedlings selected in the greenhouse and reselected in the field.
5Visual ratings were used in 196^ in both generations but in 1965 tubers were counted in the greenhouse 
and visual ratings were used in the field.
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that if seedlings were stoloniferous in the greenhouse they tended to 
be stoloniferous in the field.
All correlation coefficients between depth of set of tubers in the 
greenhouse and the field in 1964 and 1965 were very low. However, the 
highest average value (0.25) was found for the seedlings selected in 
the greenhouse and reselected in the field. Correlation coefficients 
increased as selection advanced. The direct relationship shows that 
seedlings had the same depth of set at both locations.
The pooled correlation between tuber shape in the greenhouse and 
the field for 1964 was 0.29. This value was highly significant and 
moderately low. The correlation coefficients of tuber shape between 
both generations for each of the nine crosses ranged from 0.07 to 
0.63. However, the only low value was 0.07 for cross 7 between 
L 11-64 and L 21-20. The wide range indicated that for some crosses 
the association was more important than for others. The two average 
correlations for tuber shape between the two generations in 1965 were 
0.48 and 0.46. Both values were highly significant and moderately 
high in strength. Again when selection was practiced the strength of 
the association increased. The positive correlations indicated that 
the greenhouse seedlings produced tubers of the same shape when planted 
in the field.
The average r value between yield in the greenhouse and the 
field in 1964 was 0.24. This value was highly significant but lovt. 
However, the r values varied from 0.08 to 0.50 in the crosses showing 
that higher degrees of relationship existed for some crosses than for 
others. Both pooled correlations for yield between the two generations 
in 1965 were nonsignificant and extremely low. However, in 1965 tubers
4°
were counted in the greenhouse but visual ratings in three yield 
classes were used in the field. Thus, the correlations obtained in 
1965 indicated that there was no relationship between the number of 
tubers produced in the greenhouse and the yield in the field. The 
positive sign obtained indicated that a tendency existed among the 
seedlings to produce the same yield at both locations.
The overall correlations between color in the greenhouse and the 
field in 1964 was 0.88. This value was highly significant and very 
high. Except for cross 3 between TL 1859 and L 12-8 all the other cor­
relations of the crosses for color in the seedling and first clonal 
generations were very high and highly significant. Both correlations 
for color between the two generations in 1965 were also very high and 
highly significant (0.97 and 0.96). A slight increase was also ob­
served as selection advanced. This could be due to the use of 
selected seedlings in 1965 which did not include many pink tubers in 
the greenhouse which sometimes are classified as red in the field.
The positive association indicated that tuber color was the same at 
both locations.
Correlation Coefficients Between Certain Characters 
Observed in the Seedling Generation
The associations between certain characters observed in the seed­
ling generation are shown in Table 3.
The three average r values between the characters in the green­
house in 1964 were significant but low. The highest value was 0.27 
followed by 0.23 and 0.19. These values corresponded to the correla­
tions between stoloniferousness and depth of set, stoloniferousness and
Table 3 - Correlation Coefficients Between Certain Characters
Observed in the Seedling Generation
196^  19653 I9654
Correlation Coefficients for Nine Progenies1 Grown in 1964 Ave- Ave- Ave- 
Characters 1 2 3 V 5 6 • 7 8 9 rage rage rage
Stolonifer­
ousness and
Depth of Set .40** .31* -21 .24 .17 .40** .26* .05 .43** .27** .07 . 02
Stolonifer­
ousness and
Yield5 .18* .34** .42** .53** -00 . 31** .25* .27* .29* .23* .51** .57**
Depth of Set
and Yield5 .19* .32* .09 . 22 . 24 .24* -.07 .32** .48** .19** .14** .06
*= Significant at 5$ level of probability.
**= Significant at 1$ level of probability.
1See Table 1 for parentage of progenies.
2Average of unselected seedlings of nine progenies.
Observations from 601 seedlings selected in the greenhouse and grown in the field as clones.
^Observations from 178 seedlings selected in the greenhouse and reselected in the field.
5Number of tubers.
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yield, and depth of set and yield respectively. The correlations for • 
each of nine crosses in 1964 for these three combinations of characters 
varied with some of the values indicating a fairly high degree of re­
lationship.
The range for stoloniferousness and depth of set was from 0.05 to 
0,40 for the nine crosses in 1964. The r values of five of the crosses 
were significant and of moderate strength. The positive association 
indicated that stoloniferous seedlings tended to produce some of the 
tubers above the soil.
Values for stoloniferousness and yield in the greenhouse ranged 
from 0.00 to 0.53 in 1964. Five of the nine correlations were low to 
moderate while two were moderately high to fairly high in strength.
The positive sign showed that stoloniferous seedlings produced high 
yields.
The correlation coefficients for depth of set and yield in the 
greenhouse varied from -0.07 to 0.48 in 1964. Two of the associations 
were moderate and one was moderately high. The direct correlation in­
dicated that in the seedling generation seedlings which produced some 
of the tubers above the ground were inclined to produce high yields.
The average correlation coefficients in the greenhouse obtained 
in 1965 with only selected seedlings are presented in Table 3.
The pooled correlation between stoloniferousness and yield 
(number of tubers) was 0.51. This value was highly significant and 
fairly high. The positive correlation suggested a fairly strong ten­
dency for stoloniferous seedlings to produce a large number of tubers 
(high yield). The overall r value for depth of set and yield was very
t
low. The sign suggested that seedlings which produced some of the
tubers above the ground would also produce large number o£ tubers (high 
yield)* In this year no significance was found between stoloniferousr . 
ness and depth of set.
The pooled correlation obtained for the 178 seedlings selected in 
the greenhouse and in the field in 1965 between stoloniferousness and 
number of tubers (yield) was 0.57. This value was highly significant 
and fairly high indicating that the production of stolons was directly 
associated with the production of large number of tubers. Yield in 
the greenhouse in 1965 was determined as a function of the number of 
tubers only and, probably, this helped to get a higher correlation be­
tween these two characters in 1965 than in 1964 when yield was deter­
mined visually and using three yield classes.
Correlation Coefficients Between Certain Characters 
Observed in the First Clonal Generation
The correlations between certain characters observed in the first 
clonal generation are given in Table 4.
The overall r value between stoloniferousness and depth of set in 
1964 was -0.09. None of the correlations for the nine crosses in 1964 
were significant. The two average associations between stoloniferousness 
and depth of set in 1965 were -0.16 and .-0.18, both values being highly 
significant but very low. The negative relationship indicated that 
stoloniferous seedlings produced the tubers below the ground. These 
results contrast with the ones obtained in the greenhouse since the 
association was positive in the greenhouse but negative in the field.
The pooled correlations between stoloniferousness and yield for 
1964 and 1965 were low and nonsignificant except for cross 6 between 
L 11-64 and TL 7935. The correlations obtained in the greenhouse were
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Table 4- - Correlation Coefficients Between Ce 
Observed in the First Clonal Genei
Correlation Coefficients for Wine Progenies1 Grown in ]
Characters 1 2 3 4 5 $ 7 8
Stolonifer­
ousness and 
Depth of Set -.10 -.25 -.12 .00 - .03 ..03 .07 .05
Stolonifer­
ousness and 
Yield -.10 -.2 7 -.03 .03 .11 .23* .05 -.07
Stolonifer­
ousness and 
Maturity .31** .52** .21 .44** .18 .31* . .03 .21
Stolonifer­
ousness and 
Vigor .29** 1 ro 00 .26* .31* .48** .46** .38** • 35
Depth of Set 
and Yield .11 .18 .23* .09 .36** .38** .34** .19
Depth of Set 
and Maturity .13 -.05 ' .16 .00 .04 .08- -.14 .16
Depth of Set 
and Vigor .03. .19 .10 -.06 .35** .25* • 39** .09
Yield and 
Maturity .06 .00 • 19 -.1 4 .14 -.04 -.11 -.23
Yield and 
Vigor .49** -.53** .51** .41 ** .51** .64** .52** • 45
Maturity and 
Vigor .25** .00 .32** .10 ro -.05 .05 -.07
* = Significant at 5$ level of probability; ** = significant at Vjo level o
1See Table 1 for parentage of progenies. 2Average of unselected seedlings 
Observations from 601 seedlings selected in tiie greenhouse and grown in t 
Observations from 178 seedlings selected in the greenhouse and reselected
44 |
Table 4- - Correlation Coefficients Between Certain Characters
Observed in the First Clonal Generation
irrelation Coefficients for Nine Progenies1 Grown in 1964 19642Ave­
rage
19653
Ave­
rage
19654
Ave­
rage2 3 4 5 6 7 8 . 9
-.25 .12 .00 -.03 -03 .07 .05 -.04 -.09* -.16** -.18**
-.27 • 03 .03 .11 .23* .05 -.07 -.20 .07 .03 - • 07
.52** .21 .44** .18 .31* .03 .21 .16 .26** .24** • 07
-.28 .26* .31* .48** .4-6** .38** .35** .04 .35** .29** .20**
.18 .25* .09 .36** .38** .34** .19 .21 .23** .28** .24**
-.05 • .16 .00 .04 .08- -.14 .16 -.11 .06 -.03 -.15*
.19 .10 -.06 .35** .25* • 39** .09 .03 .09* .01 .13
.00 •19 -.14 .14 -.04 -.11 -.23* • .02 . .05 • 05 -.04
• 53** • 51** .4a.*-* .51** .64** .52** .45** .52** .48** .23** -.10
.00 .J2*» .10 • 23 -.05 .05 -.07 -.13 .12** .50** . 47**
level of probability; ** = significant at 1$ level of probability, 
itage of progenies. 2Average of unselected seedlings of nine progenies. 
L seedlings selected in the greenhouse and grown in the field as clones. 
3 seedlings selected in the greenhouse and reselected in the field.
i
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higher than these especially in 1965 when the tubers were.counted.
The overall correlation between stoloniferousness and maturity 
in 1964 was 0.26. This value was highly significant but low. How­
ever, four of the nine r values of the crosses in 1964 for these two 
characters were highly significant and moderate or moderately high.
This showed that for crosses 1, 2, 4 and 6 , stoloniferous seedlings 
matured late. The remaining values for the other five crosses were 
low and not significant. The pooled correlation for the seedlings 
selected once in 1965 was .24. This value was highly significant but 
low. The average association for the seedlings selected at both places 
in 1965 was very low and not significant.
The average r value between stoloniferousness and vigor for 1964 
was 0.35. This value was highly significant and moderate. There were 
seven significant moderate or moderately high values in the nine 
crosses of 1964 for these two characters. Values ranged from 0.04 to 
0.48. However, the overall associations in 1965 were 0.29 for the 
clones selected once and 0.20 for the clones selected twice. These 
highly significant values show only a moderately low association. The 
sign indicated that there was a direct relationship between stolon­
iferousness and plant vigor.
A highly significant but low r value of 0.23 was obtained be­
tween depth of set and yield in 1964. The correlations for crosses 
3, 5, 6 , and 7 in 1964 were significant. The value for cross 3 was low 
and moderate for crosses 5, 6 , and 7. Values of 0.28 and 0.24 were ob­
tained in 1965 for clones selected once and clones selected twice 
respectively. Both values were highly significant but of moderately 
low strength. The direct association indicated that clones which
produced some tubers above the ground had a tendency to be high yielders.
All the associations in 1964 and 1965 between depth of set and 
maturity were nonsignificant. However, the clones selected twice showed 
a significant but low negative correlation.
The correlation coefficients between depth of set and vigor in 1964 
and 1965_ were very low. The r values for crosses 5, 6 , and 7 in 1964 
were significant and moderate in strength. All other crosses had non­
significant and very low correlations. The sign indicated that seed­
lings which produced some tubers above the ground were vigorous.
None significant and very low r values between yield and matur­
ity were obtained for 1964 and 1965. The correlation for cross 8 
between Early Gem and Katahdin in 1964 was significant but low. The 
inverse relationship between yield and maturity showed the clones 
which produced high yields were early maturing.
The overall correlation between yield and vigor in 1964 was 0.48. 
This value was highly significant and moderately high. Highly signif­
icant and moderately high to high correlations were obtained for the 
nine crosses studied in 1964. Six of the values were over 0.50. The 
positive association indicated that clones producing high yields 
tended to be vigorous. Values of 0.23 and -0.10 were obtained in 
1965 for seedlings selected once and for seedlings selected twice 
respectively.
The pooled correlation between maturity and vigor for 1964 was 
highly significant but very low. The r values for crosses 1 and 3 in 
1964 were the only ones that were significant. However, the values 
obtained in 1965 for clones selected once and selected twice were 0.50 
and 0.40 respectively. Both values were highly significant and
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moderately high. The positive association indicated that late maturing 
clones were vigorous. As it may be observed, there was a big differ­
ence for the r values obtained in 1964 and 1965. A frost had occurred 
in 1964 two weeks before the clones were rated for maturity. This 
frost injured the tops of the plants which made maturity ratings diffi­
cult and unreliable.
Correlation Coefficients Between Certain Characters in 
the Seedling Generation and the First Clonal Generation
The correlation coefficients between certain characters in the 
seedling generation and the first clonal generation are shown in 
Table 5.
The average associations between stoloniferousness in the green­
house and vigor in the field in 1964 and 1965 were very low. Cross 6 
between L 11-64 and TL 7935. had the only significant value of the nine 
crosses. The direct relationship suggested that seedlings which were 
stoloniferous in the greenhouse were vigorous in the field.
A highly significant but moderately low value of 0.27 was ob­
tained in 1964 between yield in the greenhouse and vigor in the field. 
The range of the r values for the nine crosses for these two charac­
ters in 1964 was from 0.14 to 0.50. There were six significant and 
moderate or moderately high values among the nine crosses. Two 
extremely low and nonsignificant correlations were obtained in 1965 
between both characters. The positive sign indicated that seedlings 
producing high yield in the greenhouse were vigorous in the field.
The overall correlation between yield in the greenhouse and 
stoloniferousness in the field for 1964 and both values in 1965 were 
low. Only one of the r values for the nine crosses between these two
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Table 5 - Correlation Coefficients Between Ce
Observed in the Seedling and the First Clor
Characters1 1 2 3 T - 5 "6 •7 ' 8
Stolonifer­
ousness and 
Depth of Set -.04 -.13 .07 .20 .00 .04 .24 .00
Stolonifer­
ousness and 
Yield
1
.00 . .21 .27 .05 .16 .08 -.11
Stolonifer­
ousness and 
Maturity .00 .20 -.06 -.17 .00 .04 -.03 .13
Stolonifer­
ousness and 
Vigor .08 .25 .13 .04 -.09 .32** .16 .18
Depth of Set 
and Yield .00 .17 -.Ok -.01 ' .15 -.04 -.14 .15
Depth of Set 
and Maturity -.12 .33* -.05 .00 -.21 .00 -.06 -.05
Depth of Set 
and Vigor .11 -.09 .05 .14 -.07 .02 -.15 -.03
Yield and 
Maturity .03 -.26 -.08 - . 47** .00 -.15 -.03 ■-.17
Yield and 
Vigor .15 .14 .33** .16 *' .26* .50** .44** .38
Yield and 
Stolonifer­
ousness -.10 .06 .07 .05 .25* .10 .22 .03
* s* Significant at 5$ level of probability; ** = significant at 1$ level c
1The character cited first was observed in the seedling generation and the
2See Table 1 for parentage of progenies. 3Average of unselected seedlinge
601 seedlings selected in the greenhouse and grown in the field as clones
selected in the greenhouse and reselected in the field. 6Visual ratings
but in 1965 tubers were counted in the greenhouse and visual ratings were
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Table 5 - Correlation Coefficients Between Certain Characters
Observed in the Seedling and the First Clonal Generation
elation Coefficients for Nine Progenies2 Grown in 1964 . 19643
Average
19654
Average
19655
Average2^ 3 4 5 6 •7 8 9
13 .07 .20 .00 .04 .24 .00 -.10 rev
0
 •1 .02 .05
21 ro -^3 • o VJl .16 .08 -.11 .06 .06 -.04 .10
20 -.06 i • H • 8 .04 O•t .13 .02 .04 -.05 .19**
25 .13 •i
o• .52** .16 .18 .20 .19** -.07 .15*
17 — .Ok -.07 ' .15 -.04 -.14 .15 .14 000 •1 -.08 .05
33* -.05 .00 -.21 .00 -.06 -.05 -.09 -.02 .03 -.07
09 .05
r—0 •1
3• .02 -.15 -.03 .23 -.06 .05 .02
26 -.08 -.4-7** .00 -.15
tov0 •1 -.17 -.04
CO 
. O
 • I -.06® -.11®
Ik .33** .16 *'.26* .50** .44** .58** .41** .27**6 .06® 0•
0 6 .07 .05 .25* .10 .22 .05
O•1 .09*6 .10*® .25**®
level of probability; ** = significant at 1$ level of probability.
irst was observed in the seedling generation and the second in the first clonal generation, 
tage of progenies. Average of unselected seedlings of nine progenies. Observations from 
d in the greenhouse and grown in the field as clones. Observations from 178 seedlings 
house and reselected in the field. eVisual ratings were used in 1964- in both generations 
re counted in the greenhouse and visual ratings were used in the field.
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characters was significant in 1964. A 0.25 correlation was obtained for 
the lines selected at both locations in 1965 for the same characters. 
This value was highly significant but moderately low. Seedlings giving 
high yield in the greenhouse were stoloniferous in the field as shown 
by the direct relationship between both characters.
All the other associations between the characters in 1964 and 
1965 in the greenhouse and the field were not significant.
Correlations of Color and Shape with other Characters
The correlation coefficients of color and shape in the seedling 
generation with other characters in the seedling generation are shown 
in Table 6 .
The overall r values obtained in 1964 and 1965 between stolon­
iferousness and color, stoloniferousness and shape, depth of set and 
shape, color and shape, color and yield and shape and yield were very 
low.
The negative, highly significant but very low average correla­
tions obtained in 1964 and 1965 between depth of set and color indicated 
that seedlings producing tubers above the ground had a tendency to 
produce tubers with white skin.
The correlation coefficients for color and shape of tubers in the 
first clonal generation with other characters in the first clonal gener­
ation are given in Table 7.
The three r values obtained in 1964 and 1965 for the following 
characters were very low and non-significant: stoloniferousness and 
shape, depth of set and color, depth of set and shape, color and 
maturity, and shape and maturity, and shape and yield.
Table 6 - Correlations of Color and Shape with Other 
Characters in the Seedling Generation
*
Characters
196b1
Average
19652
Average
19653
Averagt
Stoloniferousness 
and Color .02 -.01 -.09
Stoloni fe rousne s s 
and Shape .07 -.Olf .04
Depth of Set and 
Color -.15** -.19** -.19**
Depth of Set and 
Shape .01 .08 .lb*
Color and Shape -.05 -.02 -.09
Color and Yield .08 ,
CO0«1 -.14*
Shape and Yield 1 • O -.09* -.03
* =« Significant at 5$ level of probability.
** = Significant at 1# level of probability.
^Average of unselected seedlings of nine progenies.
2Using observations from 601 seedlings selected in the 
greenhouse and grown in the field as clones.
3Using observations from 178 seedlings selected in the 
greenhouse and reselected in the field.
Table 7 - Correlations of Color and Shape With Other
Characters in the First Clonal Generation
Characters
19641
Average
19652
Average
19653
Average
S toloni fe rousne s s 
and Color .46** .20** .12
S toloni fe rousne s s 
and Shape -.02 .03 .03
Depth of Set 
and Color .00 .00 -.10
Depth of Set 
and Shape -.02 -.02 .08
Color and Shape -.06 -.13** -.18**
Color and Yield .13** .11* .08
Color and Maturity -.04 .04 -.12
Color and Vigor .24** .07 -.04
Shape and Yield .01 -.05 -.15*
Shape and Maturity -.06 .04 .11
Shape and Vigor -.03 .09* .16*
* = Significant at 5$ level of probability.
** = Significant at 1$ level of probability.
Average of unselected seedlings of nine progenies.
2Using observations from 601 seedlings selected in the 
greenhouse and grown in the field as clones.
3Using observations from 178 seedlings selected in the 
greenhouse and reselected in the field.
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A positive, highly significant and moderately high r value of 0.46 
was obtained between stoloniferousness and color in 1964. However, 
both correlations in 1965 were low. The direct association indicated 
that clones which produced tubers with red skin were inclined to be
prolific in stolons. The association decreased as selection progressed.
The pooled correlations between color and shape in 1964 and 1965 
were negative and very low even though the two r values in 1965 were 
highly significant. The negative relationship suggested that clones 
producing tubers with a white skin were oblong.
The average associations between color and yield in 1964 and 1965 
were low. The positive correlation indicated that white skin color and 
low yields were associated.
The overall correlations between color and vigor in 1964 and 1965 
were low. The positive value obtained in 1964 was significant and . 
showed that the most vigorous clones produced red skinned tubers.
The correlation coefficients of color and shape of tubers in 
the seedling generation with other characters in the first clonal gen­
eration are presented in Table 8 .
The correlations obtained in 1964 and 1965 for the following
characters were not significant and extremely low: color and depth 
of set, color and maturity, shape and stoloniferousness, shape and 
depth of set, shape and yield, shape and maturity, and shape and vigor.
A moderately high, positive and highly significant value of r of 
0.39 was obtained between color and stoloniferousness. The nature of 
the association indicated that seedlings which produced white tubers 
in the greenhouse were nonstoloniferous in the field. This inter­
relationship was lower in 1965 however.
Table 8 - Correlations of Color and Shape in the
Seedling Generation With Other Characters
in the First Clonal Generation
Characters
196b-1
Average
19652
Average
19653
Average
Color and 
Stoloni fe rousne s s .39** .20** .12
Color and Depth 
of Set .00 -.01 -.09
Color and Shape -.01+ -.13** -.20**
Color and Yield .16** .12** .11
Color and Maturity .00 .03 -.09
Color and Vigor .27** .07 .03
Shape and 
Stoloniferousness .07 -.02 .00
Shape and Depth
of Set 1 • 0 os .01+ .00
Shape and Yield .01 -.06 -.01+
Shape and Maturity -.05 -.01+ .10
Shape and Vigor .01+ .00 .01
* = Significant at 5$ level of probability.
** = Significant at Vjo level of probability.
■^Average of unselected seedlings of nine progenies.
2Using observations from 601 seedlings selected in the 
greenhouse and grown in the field as clones.
3Using observations from 178 seedlings selected in the 
greenhouse and reselected in the field.
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The pooled r values between color and shape of tubers in 1964 and 
1965 were negative and very low. Both negative values in 1965 were 
highly significant and this suggested that seedlings producing white 
tubers in the greenhouse were long shaped in the field.
The positive but low correlations obtained in 1964 and 1965 between 
color and yield implied that seedlings producing red tubers in the green­
house were high yielding in the field.
A highly significant but moderately low correlation (0.27) be­
tween color and vigor was obtained in 1964. The direct association in­
dicated that seedlings with white skinned tubers were low in vigor. 
Nonsignificant and very low values were obtained in 1965.
Breeding Behavior of Characters in 1964
Table 9 shows the frequency distribution, the mean and the per­
centage of the population in classes one and two together and classes 
three, and four together for stoloniferousness of the nine progenies
X
grown in the greenhouse at Baton Rouge, Louisiana and in the field at 
Rhinelander, Wisconsin. The overall mean was 1.7 in the greenhouse 
and 2.0 in the field. The means for the crosses ranged from 1.4 to 
2.3 for the greenhouse seedlings coming from the true seed and from 
4jl.3 to 3.0 for the clones established from them in the field. Differ- 
ences occurred among the crosses.
For most crosses a relatively high percentage of the population 
was in classes one and two which were the least stoloniferous classes. 
Whenever a cross had a high mean the percentage of the population in 
the two most stoloniferous classes was also high. If the*means were 
low the percentage of the population in the least stoloniferous
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Table 9 - Frequency Distribution, Mean and Pe 
Population per Stoloniferous Class -
Number of Seedlings
vi m  n 2
Cross1 Location 1 2 3 _b_ 1 & £
1 Greenhouse 68 72 19 3 86
Field lb U8 29 11 75
2 Greenhouse 12 20 6 2 80
Field 28 9 3 0 93
5 Greenhouse 16 b6 5 1 91
Field 19 lb 19 25 35
b Greenhouse 15 27 0 1 98
Field 6 lb 7 16 bl
5 Greenhouse 25 33 9 1 85Field 6 lb IB 28 30
6 Greenhouse 36 36 U 1
Field 26 26 20 5 6B
7 Greenhouse. 37 26 1 0 98
Field k6 18 0 0 100
8 Greenhouse bl 23 1 0 98
Field 55 12 b 0 9b
9 Greenhouse 16 19 20 7 56
Field 17 28 12 5 73
Total Greenhouse 270 302 65 16
Field * 268 183 112 90
Total Greenhouse bi b6 10 3
Percentage Field bl 28 17 lb
Percentage of 3 
ulation in Cla£
1See Table 1 for parentage of crosses.
21 = Least stoloniferous; 4 = most stoloniferous.
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Table 9 - Frequency Distribution, Mean and Percentage of 
Population per Stoloniferous Class - 196^
Number of Seedlings
ii H I  n n
Percentage of Pop- 
ulation in Classes
Location 1 2 _2_ 1* 1 & 2 3 & i* Mean2
Greenhouse 68 19 3 86 ll* 1.7
Field 74 1*8 29 11 75 25 1-9
Greenhouse 12 20 6 2 80 20 2.0
Field 28 9 3 0 93 7 1.4
Greenhouse 16 1*6 5 1 91 9 1.8
Field 10 ll* 19 25 35 65 2.8
Greenhouse 27 0 1 98 2 1.7
Field 6 Ik 7 16 £7 . 53 . 2.8
Greenhouse 23 33 9 1 85 15 1.8Field 6 ll* 18 28 30 7° 3.0
Greenhouse 36 36 1* 1 93 7 1.6Field 26 26 20 5 68 32 2.1
Greenhouse. 37 26 1 0 98 2 1.1*
Field k6 18 0 0 100 0 1.3
Greenhouse k7 23 1 0 98 ' 2 ,1.1*
Field 55 12 1* 0 9^ 6 . 1.3
Greenhouse 16 19 20 7 56 1*1* 2.3
Field 17 28 12 5 73 27 2.1
Greenhouse 270 502 65 16 1.7
Field 268 I85 112 90 2.0
Greenhouse hi 1*6 10 3
Field 1*1 28 17 Ik
Number of 
Seedlings
162
1*0
68 
3^ ' 
.66  . 
77 
61*
71
62
655
able 1 for parentage of crosses.
aast stoloniferous; k = most stoloniferous.
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classes was high. This Indicates a fairly good agreement between the 
mean of a cross and the percentage of the population In the four 
classes. In most cases if the percentage of the population in classes 
one and two in the greenhouse was highest, it was also highest for 
those two classes in the field.
In general, crosses of parents classified as nonstoloniferous 
resulted in a nonstoloniferous progeny. This was especially true if 
the data for the character in the field were examined. Thus, crosses 
1, 6 , 7, 8 and 9 involved nonstoloniferous parents and most of the 
progenies resulting from these crosses were classified in the two 
least stoloniferous classes. Crosses 4 and 5 involved two stolon­
iferous parents and a larger percentage of the progenies was 
classified as stoloniferous. However, ifc was more difficult to 
predict how stoloniferous the parents were when the progenies were 
examined in the greenhouse. Data taken in the field of progenies 
coming from crossing a nonstoloniferous parent times a stoloniferous 
one showed that for cross 2 most of the progeny was nonstoloniferous 
but for cross 3 the majority of the progeny was in the stoloniferous 
and very stoloniferous classes. The overall mean was higher for the 
field than for the greenhouse showing that seedlings were more pro­
lific in stolons in the field than in the greenhouse. This can 
also be seen in Figure 1.
Table 10 presents a summary of the effect of parents on the 
stoloniferousness of the resulting progenies. Crosses between non­
stoloniferous parents gave the lowest mean for the progenies in the 
field followed by the mean of crosses between nonstoloniferous by 
stoloniferous parents. The highest mean in the field was obtained
Table 10 - Stoloniferousness Summary Table - 1964
distribution as to Percentage of Pop 
Crosses1 Number of Stoloniferousness ulation in Classes
Involved Nature of Crosses Seedlings Location 1 2 JL k_ 1 & 2 3 & 4 Mean2
1, 6,.7 Nonstoloniferous Greenhouse 204 176 45 11 87 13 1.7
X 436
8 and 9 Nonstoloniferous Field 218 132 65 21 80 20 1.7
2 and 3 Nonstoloniferous Greenhouse 28 66 11 3 87 13 1-9
X 108
Stoloniferous Field 38 23 22 25 56 44 2.1
4 and 5 Stoloniferous Greenhouse 38 60 9 2 90 10 1.7
X 109
Stoloniferous Field 12 28 25 44 37 63 2.9
Pee Table 1 for parentage of crosses.
21 and 2 least stoloniferous; 3 and ^  most stoloniferous.
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when two stoloniferous parents were crossed. There was not much dif­
ference between the three means obtained in the greenhouse indicating 
that data from the first clonal generation were more reliable than 
data from the seedling generation to study parental effects on the 
progeny.
The frequency distribution, the mean and the percentage of pop­
ulation in the above the soil and below the soil classes for depth 
of set of tubers of the nine progenies grown in the greenhouse and 
the field is given in Table 11. The average mean was 1.5 in the 
greenhouse and 1.3 in the field. In all cases the percentage of 
seedlings in class one in the field was higher than that in the 
greenhouse. This may be observed graphically in Figure 2. A pos­
sible explanation for this could be that the volume of the pots 
used to grow the seedlings in the greenhouse may be too small for 
a good yielding seedling, thus, as the tubers grow in volume or size 
the soil is pushed up until the tubers are exposed to light. This 
could be seen in s.ome of the greenhouse seedlings planted in the 
pots when they were harvested. The means for the nine crosses 
varied from 1.3 to 1.8 for the greenhouse and from 1.1 to 1.5 for 
the field. A relatively high percentage of the population was in 
class one, which included the seedlings setting their tubers below 
the ground, for all the crosses in the field and in six crosses in 
the greenhouse. There was agreement between the mean of a cross and 
the percentage of population in each class. In most cases if the. 
percentage of the population in class one was highest in the green­
house it was also highest for the same class in the field. Data for 
most of the parents about this character were not available so
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Table 11 - Frequency Distribution, Mean and Percentage of 
Population per Depth of Set Class - 1964
Number of 
Seedlings
Percentage of 
Population
Cross1 Location 1 2 1 2 Mean2
1 Greenhouse 103 59 64 36 1.4
Field 119 43 73 27 1.3
2 Greenhouse 24 16 60 4o 1.4
Field 28 12 70 30 1.3
3 Greenhouse 36 32 53 47 1.4 ■
Field 49 19 72 28 1.2
4 Greenhouse 30 13 70 30 1.3
Field 37 6 86 14 1.1
5 Greenhouse 34 32 52 48 1.5
Field 44 22 67 33 1.3
6 Greenhouse 33 44 43 57 1.6
Field 4o 37 52 48 1.5
7 Greenhouse 17 47 26 74 1.7
Field 4l 23 64 36 1.4
8 Greenhouse 36 35 51 49 1.5
Field 45 26 63 37 1.4
9 Greenhouse 13 4 9 21 79 1.8
Field 43 69 31 1.3
Total Greenhouse 326 327 1.5
Field 446 207 1.3
Total Greenhouse 50 50
Percentage Field 68 32
Number of 
Seedlings
162
40
68
43
66
77
64
71
62
653
•^See Table 1 for parentage of crosses.
al = Below the ground; 2 = above the ground.
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parental Influence on the resulting progenies could not be established 
though it was suspected as it is indicated by the range obtained.
Table 12 shows the frequency distribution, the mean and the per­
centage of population in the white, pink and red color classes in the 
two generations for the nine progenies studied. Crosses involving 
parents of white skin tubers resulted in an all white tuber skin 
progeny. Crosses between white by pink or white by red tuber skin 
parents gave white, pink and red tuber skin progenies. When crosses 
of pink by red or red by red tuber skin parents were used, pink and/or 
red tuber skin progenies were obtained except for one seedling which
produced white tubers. In crosses 3,.4 and 5 most of the tubers were
rated pink in the greenhouse but red in the field.
There was a higher percentage of white tuber skin seedlings in
the greenhouse than in the field. This was due to the fact that some
of the tubers in the greenhouse had pink eyes but were mostly white 
but when planted in the field were light pink. Also there was a 
higher percentage of pink tuber skin seedlings in the greenhouse than 
in the field and an increase in the number of red tuber skin seed­
lings in the field (Figure 3). Either lack of accuracy in color 
judgement or an increase in color intensity could be responsible for 
this. An undesitable number of pink skinned tubers were obtained when 
white by red or white by pink tuber skin parents were crossed. Sum­
mary Table 13 shows the effect of color of parents on the color of 
the resulting progenies. Crosses between a white by pink or white by 
red tuber skin resulted in increasing number of seedlings in the pink 
and red color classes at both locations. When a red tuber skin parent 
was crossed with a pink or with another red tuber skin parent, the
Table 12 - Frequency Distribution, Mean and Percentage of 
Population per Tuber Skin Color Class - 1964
Number of Seedlings Percentage of Pop- 
ulation per Class
Cross1 Location White Pink Red White Pink Red
1 Greenhouse/ 76 85 1 47 52 1
Field 77 73 ‘ 12 47 45 8
2 Greenhouse 40 0 0 100 0 0
Field 4o 0 0 100 0 0
3 Greenhouse 0 68 0 0 100 0
Field 0 13 55 0 19 81
k Greenhouse 1 39 3 2 91 7
Field 1 2 4o 2 5 93
5 Greenhouse 0 66 0 0 100 0
Field 0 8 58 0 12 88
6 Greenhouse 13 64- 0 17 83 0
Field 14 . 49 14 18 64 18
7 Greenhouse 64 0 0 100 0 0
Field 64 0 0 100 0 0
8 Greenhouse 71 0 0 100 0 0
Field 71 0 0 100 0 0
9 Greenhouse 62 0 0 100 0 0
Field 62 0 0 100 0 0
Total Greenhouse 327 522 4
Field 329 • 145 179
Total Greenhouse 57 42 1
Percentage Field 50 22 28 •
Seedlings
162
40
68
43
66
77
6k
71
62
653
■^ See Table 1 for parentage of crosses.
Table 13 - Tuber Skin'Color Summary Table - 1964
Distribution as Percentage of Pop- 
Crosses1 Nature of Number of to Color ulation in Classes
Involved Crosses Seedlings Location White Pink Red White Pink Red
2,7,8, & 9 White Greenhouse 237 0 0 100 0 0
X 237
White Field 237 0 0 100 0 0
1 White , Greenhouse 76 85 1 47 52 1
X 162
Pink Field 77 73 12 47 45 8
6 White Greenhouse 13 64 0 17 83 0
X 77
Red Field 14 49 14 18 64 18
3 Pink Greenhouse 0 68 0 0 100 0
X 68
Red Field 0 13 55 0 19 81
4 & 5 Red Greenhouse 1 105 3 1 96 3
X 109
Red Field 1 10 98 1 9 90
■^See Table 1 for parentage of crosses.
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percentage of tubers in the red skin class increased accordingly. It 
should be observed that when a white tuber skin parent was crossed 
with either a pink or a red one, the percentage of pink tuber skin 
seedlings was high even in the field but this was not so when pink 
by red or red by red tuber skin crosses were used. Greenhouse data 
were not as reliable as field data.
The frequency distribution, the mean and the percentage of the 
population in the three shape classes in the .greenhouse and the 
field for the nine progenies is shown in Table 14. The pooled 
mean was 1.1 in the greenhouse and 1.4 in the field. In all crosses 
the number of seedlings in the round or blocky class was higher in 
the greenhouse than in the field except for cross 2 in which the 
number of seedlings in this class was the same. .This is the reason 
why the overall mean obtained was higher in the field (Figure 4).
Data indicated that there was a general tendency for the tubers of 
the seedlings to be longer in the field. This could be due to the 
small size of the tubers which made their classification difficult 
as to shape and also these tubers might not have attained their full 
development in width and length thus appearing round.
A lot of the seedlings which were classified as round in the 
greenhouse were placed in the oblong class and a few in the pear 
shaped class when classified in the field. The means of the nine 
crosses ranged from 1.0 to 1.5 in the greenhouse and from 1.1 to 1.7 
in the field. A 0.6 difference was found between the mean in the 
greenhouse and the mean in the field in cross 7 between L 11-64 and 
L 21-20. More than half the number of seedlings that were round or 
blocky in the greenhouse were oblong or pear shaped in the field.
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Table - Frequency Distribution, Mean and ] 
Population per Tuber Shape Class - .
Number of Seedlings
Cross1 Location 1 2 3
1 . Greenhouse 132 22 8
Field 9b 59 9
2 Greenhouse 35 5 0
Field . 35 5 0
3 Greenhouse 63 5 0
Field ^7 16 5
k Greenhouse 30 10 3
Field 25 16 2
5 Greenhouse 50 15 1
Field 43 4
6 Greenhouse 75 ' • 2 0
Field 57 17 3
7 Greenhouse 58 6 0
Field 27 . 29 8
8 Greenhouse 69 2 0
Field 49 20 2
9 Greenhouse 9 2
Field i ko 21 1
Total Greenhouse 563 76 14
Field 417 202 3b
Total Greenhouse 86 12 2
Percentage Field 6b 31 5
Percentage of P 
ulation per Cla: 
1 2
81
58
88
88
93
69
58
16
65
97
7^
V69
82
65
lU
36
12
12
d
25
37
22
29
2l
*1
15
23
•■■See Table 1 for parentage of crosses.
21 =s Round or blocky; 2 = oblong; 3 = pear shaped.
Table l4 - Frequency Distribution, Mean and Percentage of
Population per Tuber Shape Class - 1964
Number of Seedlings Percentage of Ppp- 
ulation per Class
Location 1 2 J L _1_ _2_ Mean
Greenhouse 3-32 22 8 81 14 5 1.2
Field 94 59 9 58 36 6 . 1-5.
Greenhouse 55 5 0 88 12 0 1.1
Field . 35 5 0 88 12 0 1.1
Greenhouse 63 5 0 S3 7 0 1.2Field 47 16 5 69 24 7 1.4
Greenhouse 30 10 3 70 23 ' 7 1-3
Field 25 ' 16 2 58 37 5 1.5
Greenhouse 50 15 1 76 22 2
Field 43 4 65 29 6 1.4
Greenhouse 75 • 2 0 97 3 0 1.0
Field 57 17 3 74 22 4 1-3
Greenhouse 58 6 0 S1 9 0 1.1Field 27 . 29 8 42 45 1.7
Greenhouse 69 2 0 97 3 0 1.0
Field 49 20 2 69 28 3 1-3
Greenhouse 51 . 9 2 82 15 3 1.2
Field 1 40 21 1 65 23 2 , 1.4
Greenhouse 563 76 14 1.1
Field 417 202 3**- 1.4
Greenhouse 86 12 2
Field 64 31 5
Number of 
Seedlings
162
40
68
43
66
77
64
71
62
653
1 for parentage of crosses.
or blocky; 2 = oblong; 3 = pear shaped.
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The same mean was obtained for cross 2 in both places. There was a 
0.2 to 0.3 variation between the mean for a cross in the greenhouse 
and the field.
Usually if the per cent of the population in classes one arid two 
was highest in the greenhouse it was also highest for the same 
classes in the field. Whenever there was a low mean there was a 
high percentage of the progeny falling in the round or blocky 
classes. Crosses involving round or blocky parents gave a high per­
centage of the progeny in the round or blocky classes at both 
locations. This may be seen in crosses 2,.5, 6 , 8 and 9. Cross 4 
gave a higher percentage in the long classes. Cross 7 between a 
round-blocky and an oblong parent gave a higher percentage in the 
oblong and pear shaped classes than in the round or blocky class. 
These effects can also be seen in summary Table 15. It may be 
observed that as tuber length increased in one of the parents the 
percentage of seedlings falling in the long classes also increased. 
Again greenhouse data were not reliable to check parental influence 
on the shape of the progenies.
Table 16 gives the frequency distribution, the mean and the 
percentage of population in the low, medium and high yield classes 
in the seedling and first clonal generations. The average mean was 
1.8 for the greenhouse seedlings and 2.1 for the seedlings grown in 
the field. Variations in yield in the greenhouse were much smaller 
than in the field when the nine crosses were compared. The range 
in the greenhouse was from 1.7 to 1.9 and from 1.6 to 2.3 in the 
field. The overall mean showed that seedlings yielded more in the 
field than in the greenhouse. See Figure 5. In general, crosses
Table 15 - Tuber Shape Summary Table - 1964
Distribution Percentage of Pop- 
Crosses Number of as to Shape2 ulation in Classes
Involved1 Nature of Cross Seedlings Location 1 _2_ _1_ _2 3_
2,4,5,£ & 9 Blocky or Round Greenhouse 241 4l 6 83 14 3
X 288
'
Blocky or Round Field 200 78 10 69 27 4
1>3 Round-Long Greenhouse 69 2 0 97 3 0
X 71
Round Field 49 20 2 69 28 3
8 Blocky or Round
OTA
Greenhouse 195 27 8 85 12 3
Blocky-Long
d.yj
Field l4l 75 14 61 33 6
7 Round-Blocky Greenhouse 58 6 0 91 9 0
X 64
Oblong Field 27 29 8 42 45 13
xSee Table 1 for parentage of crosses.
21 = Round or blocky; 2 = oblong; 5 = pear shaped.
Mean2
1.2
' 1.3
1.0
1-3
1.2
1.4
1.1
1.7
C\
Table l6 - Frequency Distribution, Mean and Percentage
of Population per Yield Class - 1964
Number of Seedlings 
per Class2
Percentage of Pop-
Cross Location 1 2 J L _l_ _2 Mean2
1 Greenhouse 66 80 16 4l 49 .10 1.7
Field 45 71 46 28 44 28 2.0
2 Greenhouse 17. 20 3 43 49 8 MField 17 21 2 43 52 5 1.6
3 Greenhouse 9 53 16 13' 63 24 1.9
Field 13 17 38 19 25 56 2.1
4 Greenhouse 8 34 1 79 2 1.8
Field 20 17 6 47 39 14 1.7
5 Greenhouse 11 50 5 17 75 8 1.9
Field 16 24 26 24 37 39 2.2
6 Greenhouse 19 0 ! 75 0 1.8
Field 12 26 39 .16 33 51 2.3
7 Greenhouse 19 45 0 70 0 1.7
Field 27 24 13 42 38 20 1.8
8 Greenhouse 18 49 4 25 69 6 1.8
Field 19 32 20 27 45 28 2.0
9 Greenhouse 12 47 3 76 5 1-9
Field 15 18 19 24 29 47 2.2
Total Greenhouse 1-79 436 48 1.8
- Field 184 250 219 2.1
Total Greenhouse 27 67 6
Percentage Field 28 38 34
Number of 
Seedlings
162
40
68
43
66
77
64
71
62
653
iSee Table 1 for parentage of crosses.
21 = Low; 2 = medium; 3 “ high.
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involving medium yielding parents resulted in medium yielding progenies 
as may be observed in the combined field data from crosses 7, 8 , and 9 
on summary Table 17. When low yielding parents were crossed with 
medium yielding ones the resulting progenies gave the highest percentage 
of- seedlings in the low yield class and the lowest percentage of 
seedlings in the high yield class as. may be seen from the combined field 
data of crosses 2, 4 and 5 in summary Table 17.
Summary Table 17 gives the combined data in the field of crosses 
1, 3 and 6 involving medium by high yielding parents. The highest 
number of seedlings giving high yield and the lowest number of seedlings 
giving low yield were observed in these three crosses. The three means 
on the summary table for the greenhouse were the same and showed little 
variation in the field though the values increased as the yielding 
ability of the parents increased. Greenhouse data were not a reliable 
source to judge the yielding ability of the progenies.
Table 18 shows the frequency distribution, the mean and the 
percentage of population for plant maturity. The two earliest 
maturing classes were combined in one class and referred to as early, 
then the medium maturing class and finally the two latest maturing 
classes were combined in one class (late) and the percentage of 
seedlings in each was determined. The overall mean in the field was 
3.3. Variations occurred among the crosses. Means for the nine 
progenies ranged from 2.7 to 3.8. There was agreement between the 
mean and the percentage of the population in the different classes.
Cross 1 between late maturing parents resulted in a late maturing 
progeny. A cross of a late times an early parent gave a little higher
•
Table 17 - Yield Summary Table - 1964
\
Distribution Percentage of Pop­
Crosses Nature of Number of as to Yield2 ulation in Classes
Involved1 Cross Seedlings Location 2 3 _1_ _2_ _L Mean2
2,4 & 5 Low Greenhouse 104 9 24 70 6 1.8
X 149
Medium Field 53 62 34 35 42 23 1.8
7,8 & 9 Medium Greenhouse 49 i4l 7 25 72 3 1.8
x 197
Medium Field 6l 74 52 31 37 32 2.0
1,3 & 6 Medium Greenhouse 94 191 32 31 62 7 1.8
X 307
High Field 70 114 123 23 37 40 2.1
•^See Table 1 for parentage of crosses. 
21 = Low; 2 = medium; 3 = bigh.
<y>
VO
Table 18 - Frequency Distribution, Mean- and Percentage
of Population per Maturity Class - 1964
Number of Seedlings per 
Class2
Percentage of Pop-
Number of
Cross1 Location 1_ _2 _3 _5 1 & 2 JL 4 & 5 Mean2 Seedlings
1 Field 3 25 64 58 12 17 4o 43 3-3 162
2 Field 3 10 16 7 4 33 39 28 3.0 40
3 Field 3 4 22 29 10 10 33 57 3-5 68
4 Field 1 20 16 3 3 49 ’ 37 l4 2.7 43
5 Field 9 .2 9 17 9 2 58 25 17 2.8 66
6 Field 1 6 20 30 20 9 26 65 3.8 77
7 Field 5 12 16 22 9 27 25 48 3-3 64
8 Field 8 16 20 23 4 34 28 ' 38 3.0 71
9 Field 2 2 18 30 10 6 18 76 3-7 ' 62
Total Field 35 124 209 211 74 >
\
3-3 653
Total
Percentage Field 5 19 32 32 12
\
•^See Table 1 for parentage of crosses.
21 and 2 = early; 3 = medium; 4 and 5 = late maturity.
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number of seedlings in the medium and early classes (cross 2) while 
cross 8 between an early times a late parent resulted in a medium 
maturing progeny with a little higher number of seedlings in the 
late classes.
Crosses 3, 6 and 9 involving a late times a medium maturing 
parent gave higher number of seedlings in the medium and late 
classes. However, crosses 4 and 5 also involving a late times a 
medium maturing parent resulted in a higher number of seedlings in 
the early and medium classes. The resulting progeny of cross 7 had 
a higher percentage in the late classes than in the early classes 
even though both parents were of medium maturity. Seedling L 21-20, 
one of the parents of cross 7 had been classified as very late in 
Baton Rouge but as medium maturity in Wisconsin. When maturity data 
of crosses were combined in summary Table 19, it was observed that 
crosses 2 and 8 between an early and a late parent the resulting 
progenies had the highest percentage of early maturing seedlings.
There was not a corresponding increase in late maturing seed­
lings as the maturity of the parents changed from medium to medium- 
late to late. This can be seen in cross 8 which had the largest 
percentage of late maturing seedlings yet it was a cross between a
i
medium by a medium-late maturing parent. The cross between the two 
»
latest maturing parent was not the one with the latest maturing 
progeny. A strong inclination could be observed in all the progenies 
to be late maturing as shown in Figure 6 .
The frequency distribution, the mean and the percentage popula­
tion for plant vigor is shovm in Table 20.
The percentage of seedlings in the two least vigorous, in the
Table 19 - Maturity Summary Table - 19614-
Crosses
Involved-1
2 & 8
7
6
3,^,5, & 9
Distribution as to Percentage of Pop- 
Nature of Number of Maturity2 ulation in Classes
Cross Seefll -i ngs Location ~1~ 3 4 5 1 & 2 3 4 & ■ 5 Mean2
Early
x ill Field 11 26 36 30 8 33 32 35 3-0
Late
Medium
x
Medium
Medium
x
Medium-Late
Late
x
Medium
Late
x
Late
y64 Field 5 12 16 22 9 27 25 48 3.3
77 Field 1 6 20 30 20 9 26 65 3.8
239 Field 15 55 73 71 25 29 31 40 3.2
162 Field 3 25 64 58 12 17 40 43 3-3
1See Table 1 for parentage of crosses.
21 and 2 early maturity; 3 medium maturity; 4 and 5 late maturity.
Table 20 - Frequency Distribution, Mean and Percentage of
Population per Vigor Class - 1964
Number of Seedlings per Percentage of Pop-
Class2 ulatian in Classes Ifumber of
Cross1 Location JL 2 J L 4 _5_ 1 & 2 3 4 & 5 Mean2 Seedlings
1 Field 9 15 38 71 29 15 23 62 3.6 162
2 Field 5 4 13 15 3 23 32 45 3.2 40
3 Field 0 3 6 29 30 4 9 87 3-9 68
4 Field 3 7 10
i
21 2 23 24 53 3 3 43
5 Field 8 17 14 22 5 38 21 4l 3.0 66
6 Field 10 8 24 22 13 23 32 45 3-3 77
7 Field 18 18 27 0 1 56 42 2 2.2 64
8 Field 9 26 26 9 1 35 51 14 2.6 71
9 Field 3 8 21 24 6 18 34 48 3-4 62
Total Field 65 106 179 213 90 3-2 653
Total
Percentage Field 10 16 27 33 14
1See Table 1 for parentage of crosses.
21 and 2 = poor 'vigor; 3 = medium 'vigor; 4 and 3 = ~vigorous.
medium vigorous and in the two most vigorous classes was found. The 
overall mean was 3.2. The means of the nine crosses ranged from 2.2 
to 3.9. There was agreement between the mean and the percentage of 
the population in the different classes. Cross 9 gave a high per­
centage of seedlings in the medium or vigorous classes. This cross 
involved two vigorous parents. Crosses between two medium vigor 
parents produced a higher percentage of the, progeny in the medium and 
poorly vigorous classes for cross 7 and a higher percentage in the 
medium and vigorous classes for cross 2. When a poorly/vigorous 
parent was crossed with a medium vigorous one as in cross 8 , the 
resulting progeny was medium or poorly vigorous. Crosses 1, 3, 4,
5 and 9 in which medium and vigorous parents were crossed produced 
higher percentages of the progenies in the medium and vigorous classes. 
As a whole, progenies tended to be vigorous as shown in Figure 6 .
Summary Table 21 shows the effect that increasing vigor in the 
parents had on the resulting progenies. As vigor increased in the 
parents the percentage of seedlings in the most vigorous classes 
also increased and the percentage of seedlings in the least vigor­
ous classes decreased. Combined data from crosses 2 and 7 in which 
medium vigor parents were used showed that the resulting' progeny 
was mostly medium or poorly vigorous.
Table 22 shows the frequency distribution, the mean, and the 
percentage of the population in the different classes for six charac­
ters for the 178 seedlings selected in the greenhouse and reselected 
in the field in 1965.
The overall mean for stoloniferousness was 1.9 in the greenhouse 
and 2.4 in the field indicating that the same seedlings selected at
Table 21 - Vigor Summary Table - 1964
Percentage of Pop-
Crosses1 Nature of Number of Distribution as to Vigor2 ulation in Classes
Involved Cross Seedlings Location ~T 3 4 5 1 & 2 4 & 3 Mean2
8 Poor
X 71 Field 9 26 26 9 1 35 51 l4 2.6
Medium
2 8c 7 Medium
x 104 Field 23 22 40 15 4 . 43 38 19 2.7
Medium
,4, Medium
5,6 & 9 x 478 Field 33 58 113 189 85 19 24 57 3-4
Vigorous
XSee Table 1 for parentage of crosses.
21 and 2 poor vigor; 3 medium vigor; 4 and 5 vigorous.
Ui
Table 22 - Frequency Distribution, Mean and Percentage of Population per Class of 178 
Seedlings Selected in the Greenhouse and Reselected in the Field 1965
Stoloniferousness Depth of Set Shape
Location
No. of Seedlings per Class1 
1 2  3 4 Mean
No. of Seedlings per Class2 
1 2 Mean
No., of Seedlings per Class3 
1 2 3 4 Mean
Greenhouse
Field
90 33 38 17 1.9 
31 68 65 14 2.k
81 97 1.6 
85 93 1-5
62 60 50 6 2.0 
44 49 84 1 2.3
Percentage of Population 
per Classes 
1 & 2 3 & 4 Mean
Percentage of Population 
per Classes 
1 2 Mean
Percentage of'Population 
per Classes 
1 : 2 . 3 4 Mean
Greenhouse
Field
68 22 1.9 
55 45 2.4
46 54 1.6 
48 52 1.5
35 34 28 3 2.0 
25 27 47 1 2.3
X1 = Least stoloniferous; 4 = most stoloniferous.
21 = Below the soil; 2 = above the soil.
31 = Round; 2 = blocky; 3 = oblong; 4 = pear shaped.
Continued
Table 22 (Cont'd.)
Yield Maturity Vigor
Location
No. of Seedlings per Class4 
1 2  3 Mean
No. of Seedlings per Class5 
1 2  3 ^ 5  Mean
No. of Seedlings per Class6 
1 2  3 ^ 5  Mean
Greenhouse
Field
32 95 51 5.^ 
30 63 85 2.3 1 29 78 42 28 3.4 0 4 91 62 21 3.6
Percentage of Population 
per Classes
1 2 3 Mean
Percentage of Population 
per Classes
1 & 2 3 4 & 5 Mean
Percentage of Population 
per Classes
1 & 2 3 4 81; 5 Mean
Greenhouse
Field
18 53 29 5A 
IT 35 48 2.3 17 44 39 3.^ 2 51 47 3-6
4
1 = low; 2 = medium; 3 = high
51 * very early; 5 = very late
61 = very poor vigor; 5 = very vigorous
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both locations were more stoloniferous in the field than in the green­
house. It may also be observed that 133 out of 178 seedlings selected 
in the field were in the slightly stoloniferous and stoloniferous 
classes.
There was almost no variation in the ability of the seedlings to 
set some of the tubers in both locations above or below the soil as
shown by the overall mean obtained.
Means of 2.0 and 2.3 were obtained for tuber shape in the green­
house and the field respectively suggesting that the same seedlings 
produced longer tubers in the field than in the greenhouse. The 
oblong class had the largest number of seedlings in the field (89 
out of 178). Only 1 out of 178 was pear shaped.
An average of 5.4 tubers per seedling was obtained in the green­
house. Three classes were used in the greenhouse. There were 32 
seedlings in the greenhouse in class one which included seedlings 
producing one of three tubers. There were 95 seedlings in class two 
which included seedlings having four to six tubers. The third class 
included seedlings giving more than 6 tubers. There were 51 seed­
lings in this class. About 83 per cent of the seedlings in the
field were classified as either medium or high yielders. A total
of 148 out of 178 seedlings were in these two classes. This is 
probably due to the effect of selection for yield in the field.
The mean for plant maturity was 3.4 indicating that seedlings 
were inclined to be of medium-late maturity. It was found that 120 
out of 178 seedlings were in the medium or late classes.
The mean for vigor was 3.6 showing that selected seedlings tended 
to be medium to vigorous. Results showed that 153 out of 178 seedlings
were in these two classes and 28 seedlings in the very vigorous class.
Table 23 shows the overall means of the different characters for 
the entire population selected in the greenhouse and planted in the 
field as compared with the overall means for the same characters of 
the seedlings that were selected in the greenhouse and reselected in 
the field. This exception could be the result of selection for high 
yielding seedlings in the field. The means of all the other charac­
ters were almost the same but always slightly higher for the . 
seedlings selected at both locations.
Since all the seedlings used in the greenhouse were kept in 
1964 whether selected or not, a comparison could be made between the 
number of seedlings selected in the greenhouse and the ones selec­
ted in the field.
Table 24 shows the number and percentage of seedlings selected 
in 1964 in the greenhouse and in the field. The ranking of each 
cross as highest percentage of seedlings selected and the number 
and percentage of seedlings selected in the greenhouse and reselec­
ted in the field are given.
There were 653 seedlings in this experiment. There were 78 out 
of 653 seedlings selected in the greenhouse while 53 out of 653 
seedlings were selected in the field. The percentage of seedlings 
selected in the greenhouse was 11.9 as compared to 8.1 in the field. 
Only 2.3 per cent of the seedlings were selected in the greenhouse 
and reselected in the field.
Fewer seedlings were selected in the field than in the green­
house for the same cross except in three crosses. In cross 8 an 
equal number of seedlings were selected but in crosses 3 and 6 a
(Table 23 - Comparison of the Means of Six Characters of the 
Entire Sample and of the 178 Seedlings 
Selected in Both Locations - 19&5
Mean of the Entire 
Population
Character Location ______ 1965______
Stoloniferousness Greenhouse 1.8
Field 2.3
Depth of Set Greenhouse 1.6
Field 1.1+
Shape Greenhouse 1*9
Field 2.2
Yi eld G reenhous e 5.21
Field 1.9
Maturity Greenhouse
Field 3.5
Vigor Greenhouse
Field 3.4
Mean of 178 Seed­
lings Selected in 
Both Generations 
1965
1-9
2 .1+
1.6
1.5
2.0
2.3
5 ^
2.3
3.6
dumber of tubers.
Table 24 - Efficiency of Selection by Progenies and Overall - 1964
No. of Seedlings $ of Seedlings No. of Seedlings # of Seedlings
Cross1
No. of 
Seedlings
Selected in the 
Greenhouse
Selected in 
the Greenhouse
Selected in the 
Field
Selected
Field
1 162 25 15.4 15 9.3
2 40 7 17.5 4 10.0
3 68 7 10.3 8 11.8
k 43 6 14.0 0 0.0
5 66 9 13.6 . 5 7.6
6 77 3 3.9 6 7.8
7 64 6 9 A 4 6.3
8 71 9 12.7 9 12.7
9 62 6 9.7 2 3.2
Total 653 78 H.9 53 8.1
^See Table 1 for parentage of cross.
Continued
Table 2 k (Cont'd.)
No. of 
Cross1 * Seedlings
1 162
2 ko
3 68
k k3
5 66
6 77
7 6k
8 71
9 62
Total 653
No. of Seedlings 
Selected in the • 
Greenhouse & Field
7 
2 
. 1 
0 
2 
0 
1'
2
0
15
^ee Table 1 for parentage of cross.
$ of Seedlings 
Selected in .the 
Greenhouse & Field
k.3
5.0
1.5 
0.0
3.0 
0.0
1.6 
2.8 '
0.0
Ranking of Cross as to Highest . 
Percentage of Seedlings Selected
reenhouse Field
Greenhouse 
and Field
2nd t o 2nd
1st 3rd 1st
6th 2nd 6th
3rd 9th 7th
t o 6th 3rd
9th 5th 7th
8th 7th 5th
5th 1st t o
• 7th 8th 7th
00
fO
83
higher number of seedlings were selected in the field. However, it 
should be mentioned that 82 per cent of.the seedlings were not selec­
ted at either location.
The ranking by cross as to highest percentage of seedlings 
selected in the greenhouse compared with the ranking by cross in 
the field differed. The cross with the highest percentage of seed­
lings selected in the greenhouse was not the cross with the highest 
percentage of seedlings selected in the field. Crosses 1 and 2 oc­
cupied the first two places in the ranking as to highest percentage 
of seedlings selected in the greenhouse and in the ranking as to 
highest percentage of seedlings selected at both locations.
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DISCUSSION OF RESULTS
Associations between the same characters observed in the seedling 
generation grown in the greenhouse and the first clonal generation grown 
in the field.
Because the average correlation and the correlations for each cross 
obtained in 1964 were low and both correlations obtained for the selected 
populations used in 19.65 were moderate and moderately high for stolonifex- 
ousness, a general conclusion is difficult. However, since only selected 
seedlings are used in the regular breeding program in Louisiana., these 
results indicated that selection for stoloniferousness could be practiced 
among the selected seedlings in the greenhouse but this selection should1
not be rigid. According to Thijn (118) seedlings could be successfully 
selected in the greenhouse for stolon length which was found to be highly 
associated with the number of stolons by Miller eh al. (77) and these 
results tend to verify this.
All the correlations reported in this study pertaining to depth of 
set of tubers were low. It is possible that part of this lack of 
association is because seedlings in the greenhouse are grown in small - 
volume, three inch pots, which may cause some of the tubers of the 
seedlings, especially the ones with good size and yield, to become 
exposed to light and green when the soil surface is broken by tuber 
growth. In the field this restriction does not exist and only seedlings 
having the inherent ability to produce the tubers close to the soil 
surface would show tuber greening.
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Another reason for the lack of association between both generations 
could be that plants were rated as producing tubers above the ground if 
one or more tubers of the single plant in the greenhouse were above the 
soil surface while in the field if any of the plants composing a clone 
had one or more tubers above the ground the whole clone was rated in the 
above ground class. Attention should have been given to the number of 
tubers greened per plant per clone. The magnitude of the correlation 
suggested that seedlings should not be selected for depth of set in the 
greenhouse because lines which produced green tubers in the greenhouse 
failed to produce tubers above the ground in the field and vice versa.
Very high overall correlations were obtained for tuber skin color 
between the greenhouse and the field in 1964 andl965. It is concluded 
that because seedlings will have the same color in the seedling and 
first clonal generation, rigid selection for tuber skin color could be 
practiced in the greenhouse. However, greenhouse selection should not 
be rigid in progenies of crosses between red or pink tuber skin parents 
because many seedlings which produce pink tubers in the greenhouse will 
produce red tubers in the field. In crosses of white by red or pink, 
selection could be rigid because seedlings retained the same color 
rating in the greenhouse and in the field. Thijn (ll8) and Miller 
(1940) reported they practiced selection for color in the seedling 
generation.
Although the pooled correlation coefficient for tuber shape in the 
seedling generation and the first clonal generation in 1964 was moderately 
low, both coefficients in 1965 were moderate or fairly high. Also several
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of the values for the nine crosses were of moderate to fairly high 
magnitude. Data revealed that most of the tubers from crosses 2, 4 and 
5 had the same shape in both generations. Associations of a lesser 
degree were found for progenies of crosses 3* 6, 8 and 9* The variations 
among the crosses pointed out the fact that parental evaluation through 
progeny performance would be very helpful to the breeder, who is selecting 
for shape of tubers in the seedling generation.
The overall values for the selected seedlings in 1965 were moderate 
or fairly high. These higher values obtained in 1965 were probably due 
to the fact that the selected population used in 1965 had much better 
developed tubers as to shape than the population in 1964 which included 
both selected and unselected seedlings the tubers of which, in some 
cases, were too small to judge their shape. In general, data showed 
that for some crosses and when using a selected population, selection 
for shape could be practiced but without being too strict. Thijn (ll8) 
and Miller and Fontenot (76) selected for shape in the greenhouse and 
Johansen (48) found that selection for shape in the first clonal 
generation was quite efficient.
Data showed a low overall correlation for yield between the two 
generations in 1964, thus, selection for yield of seedlings in the 
greenhouse is of low dependability. Similar conclusions were reached 
by Mullin (80) and others (31,> 67, 69). The moderately lower values 
for crosses 3, 4 and 6, the moderately high correlations for crosses 7 
and 8 and the low values for the rest of the crosses showed that crosses 
varied as to the effectiveness of selection for yield among their
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progenies. Selection for yield would be fairly effective among the
progenies of crosses 7 and 8 but of lower effectiveness among the
«
progenies of crosses 3, b and 6.
The extremely low pooled correlations in 1965 suggested that there 
was no association between the number of tubers produced in the greenhouse 
and the visually rated yield of the seedlings in the field. Thus, 
selection of a seedling prolific in number of tubers in the greenhouse > 
was not effective in predicting the yielding ability of that seedling 
in the field.
The overall correlation between stoloniferousness and depth of set 
in the seedling generation was low in 196b and very low for both samples 
in 1965. However, four of their values for the nine progenies were 
above 0.3 suggesting that for some crosses stoloniferous seedlings 
produced tubers above the ground. This association seems logical since 
tubers are initiated on' stolons and stoloniferous seedlings have long 
stolons which may show up on the soil surface.
A low average association was obtained between stoloniferousness 
and yield in l$6b in the greenhouse. However, coefficients of four of 
the progenies were above 0.3 indicating that in some progenies 
stoloniferousness was related to yield, poorly stoloniferous seedlings 
giving low yields and stoloniferous ones giving high yields. Thus, for 
some progenies the selection of stoloniferous seedlings in the greenhouse 
will result in high yielding clones to some extent. The pooled values 
of 1965 showed that there was a strong tendency for the greenhouse 
seedlings with numerous stolons to have at the same time numerous —
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tubers. Miller et al. (17), and Gilbert (38) found that stolonifer­
ousness and yield were positively associated.
A seedling which is stoloniferous (long stolons) and produces 
numerous tubers will have more chances to expose its tubers to sunlight 
than one that does not have these characteristics.
Results obtained in this study indicated that there was a lack of 
important associations in the first clonal generation between the 
following characters: stoloniferousness and depth of set, stolonifer­
ousness and yield, depth of set and maturity or vigor, and yield and 
maturity.- Some of these results concur with Mullin (80) who could not 
find an association between yield and maturity.
Low overall correlations were obtained in I96U.and 1965 between 
stoloniferousness and maturity in the field but four of the values for 
the crosses were over 0.3 as a result of which selection for stolonifer­
ousness will indirectly result in selection for late maturity too.
Miller et al. (77) found that late maturing seedlings were usually 
stoloniferous.
Moderate to moderately low average values resulted between 
stoloniferousness and vigor in the field in and in 1965. The five
coefficients of the progenies which were above 0.3 showed that the 
selection of nonstoloniferous or slightly stoloniferous seedlings will 
result in the selection of poorly vigorous seedlings to a moderate 
degree. These results agree with those of Miller et al. (77)«
Associations between depth of set and yield were again observed in 
the first clonal generation but they were stronger than the ones obtained
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in the greenhouse. Moderately low overall correlation coefficients were 
obtained in 196^ and 1965 and three of the correlations for the nine 
progenies were over 0 . The associations indicated that there was a 
moderately low tendency for seedlings setting all the tubers below the 
ground in the field to be low yielding. Thus, high yielding seedlings, 
on account of this relationship, will have a stronger inclination to set 
some of their tubers above the soil or to crack the soil. This may be 
the reason why a potato grower who wants to show a high yielding hill 
will usually choose a hill where the soil above it is cracked. In this 
case the grower will be indirectly using this correlation.
The 196b data showed that in all cases yield and vigor in the first 
clonal generation were related in moderately high to fairly high 
magnitudes. The conclusion was reached that, high yielding clones are 
vigorous and the breeder could select for vigor by selecting high 
yielding lines in the field. Comparable results have been found by 
Miller et al. (77) and Mullin (80). However, when only selected 
seedlings were used as in 1965, the correlation was much lower for the 
entire sample and negative and lower for the 178 seedlings selected in 
the greenhouse and reselected in the field which showed a negative and 
very low association. Instead, a fairly high and positive association 
should have been obtained among these clones, like the one in l$6k since, 
in selecting clones, vigor and high yield are highly desired in the same 
clone and this should have resulted in a fairly high association between 
both characters.
Both, the pooled correlation and the r values for the nine progenies 
in 196^ between maturity and vigor in the field were low. This seems to 
contradict the results of Miller et al. (77) and Johansen (1+8) who 
obtained moderately high associations between these two characters. As 
explained in the presentation of the results, an early frost damaged 
the tops of the clones and made it difficult to evaluate them as to 
maturity. However, in 1965 both values obtained were moderately high 
and very similar to the ones obtained by Johansen (1+8). These results 
indicated that if a late maturing clone is desired the selection made 
should be very vigorous. An early clone could be obtained by selecting 
one poor in vigor.
No association was observed between the following characters in 
the seedling generation (cited first) and the characters in the first 
clonal generation (cited second): stoloniferousness with depth of set,
yield, maturity, or vigor; depth of set with yield, maturity, or vigor; 
and between yield and maturity.
The average association between yield in the greenhouse and vigor 
in the field was moderately low in I96I+. Five of the coefficients for 
the nine progenies were above 0.3 showing that seedlings which produced 
high yields in the greenhouse will be vigorous in the field. This 
association was persistent since it also existed between both characters 
in the field too. Miller et al. (77) and Livermore (67) found an 
association between these two characters. The very low values obtained 
in 1965 indicated that the number of tubers a seedling produced in the 
greenhouse was not associated with vigor in the field.
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Very low correlations were found between yield in the greenhouse 
and stoloniferousness in the field in 1964 indicating that there was, 
not an important association between them. Though the values in 19^5 
were higher suggesting that yield in the greenhouse was associated 
with stoloniferousness in the field to some extent, the association was 
not of an important magnitude.
There was no association of importance between color and shape of 
tubers of the seedlings with other characters at either location or 
between locations except between stoloniferousness and color in the 
field. A positive, fairly high overall and significant value was 
obtained for these two characters indicating that stoloniferousness 
tended to be associated with pink or red tubered clones.
Breeding Behavior of Characters in 1964
It is evident from these experiments that the progeny resulting 
from different crosses varied depending on the degree of stolonifer­
ousness of the parents. It was possible to predict with reasonable 
accuracy what degree of stoloniferousness the progeny will have when 
the stoloniferousness classification of the parents was known. Crosses 
between stoloniferous parents resulted in a higher percentage of 
stoloniferous progeny while crosses between parents with the lowest 
degree of stoloniferousness resulted in a higher progeny percentage 
in a low stoloniferous class. Thus, there was a marked relationship 
between the stoloniferousness of the parents and the progeny resulting 
from them.
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Seedling data collected in the greenhouse showed a higher percentage
of seedlings in the least stoloniferous classes in the greenhouse making 
it difficult to check parental influence on the resulting progeny. The 
same seedlings showed a higher degree of stoloniferousness in the field 
than in the greenhouse.
Data on the ability of the parents to set tubers above or below the 
ground were not available. Thus, the effects of the parents on the 
progeny as to depth of set could not be established. Akeley et al. (4) 
showed that varieties differed in their tendency to green and Wheeler 
(127) recognized the fact that seedlings differed in their ability to 
set the tubers above or below the ground. Though genetical differences 
are suspected, the method used to evaluate the clones for depth of set 
proved to be unreliable so no attempt will be made to discuss the 
results obtained for this character.
Few undesirable colored tubers of seedlings derived from crossing 
white tuber skin parents should be expected since all the seedlings 
resulting from such crosses produced white skinned tubers. However, 
many seedlings with undesirable pink colored tubers resulted when a 
white tuber skin parent was crossed with a pink or red tuber skin parent. 
Crosses between red tuber skin parents resulted in pink and/or red tuber 
skin progenies. In a large number of cases a seedling was classified as 
having pink tuber skin in the greenhouse but as having red tuber skin 
in the field.
Results showed that there were differences in tuber shape among 
the progenies resulting from the nine crosses. It was possible to
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predict what the shape of the progeny will he, with fairly good accuracy, 
if the shape of the parents was known. Crosses between parents producing 
round tubers gave a higher percentage of round progeny and crosses 
between oblong parents gave a higher number of oblong progeny. Crosses 
of a round with an oblong parent resulted in an equal distribution of the 
resulting progeny among these two shapes.
Data also showed that there was a strong tendency to classify more 
seedlings in the round class in the greenhouse than in the field even 
for the same progeny. East (31) noted that selection for appearance was 
not effective because most tubers were round and smooth in the seedling 
generation. When tubers were planted in the field, the shape of the 
resulting tubers tended to be longer than it was for the greenhouse 
seedlings. This was also observed by Johansen (48). Again, greenhouse 
observations were less reliable than field observations indicating that 
it would be best to rate a progeny as to shape in the field.
Field data showed that progenies differed in yield and this was 
due to parental influence. Progenies from crosses of medium by high 
yielding parents were mostly medium or high yielding and progenies from 
medium x low yielding parents were classified as medium or low yielders. 
Crosses between medium yielding parents resulted in a medium yielding 
progeny. It was concluded that, for most crosses, the yielding ability 
of the parents determined the yielding ability of the progeny and that 
it was better to judge the resulting progeny as to yielding ability 
based on field data since greenhouse data for this character were erratic.
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The progenies resulting from the nine crosses differed in their 
•maturity. Crosses between late maturing parents resulted in a late 
maturing progeny. Crosses of late times :early maturing parents resulted 
in a progeny of medium maturity in general. Thus, the maturity of the 
parents influenced to a great extent the maturity the resulting progeny. 
These results agree with those of other authors (48, 53)•
Progenies from the nine crosses differed as to vigor also. Crosses 
between medium vigorous parents resulted in a progeny showing good or 
medium vigor in one case, and a poor to medium vigor in another case. 
Crosses between medium and poorly vigorous parents gave medium to poorly 
vigorous progeny. Since medium vigorous parents were used in most of 
crosses, the influence of the parents on the expression of vigor of the 
progenies was not clearly shown. However, previous investigations have 
shown that the vigor exhibited by the progenies is largely dependent 
upon the vigor of the parents (48).
The effects of selection could be shown for some of the characters 
of the 178 seedlings selected in the greenhouse and reselected in the 
field when field data were analyzed. Only three out of 178 seedlings 
had undesirable pink skinned tubers. The rest had either white or red 
skinned tubers. A high degree of discrimination was also shown against 
pear shaped tubers. ' There was a preference for oblong type shape since 47 
per cent of the sample was in this class as compared to 25 and 27 
per cent in the round and blocky classes respectively.
These 178 seedlings showed a high yielding ability since 83 per cent 
of them were rated as medium or high yielders. This could be seen
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better when their mean yield in the field was compared with the mean 
yield was compared with the mean yield in the field of the entire 1965 
sample.
The means for the different characters of the 178 seedlings 
indicated that the average selected seedling was slightly stolonifer­
ous to stoloniferous, blocky to oblong in shape, medium to high 
yielding, medium late in maturity, and medium vigorous in the first 
clonal generation. These seedlings were less stoloniferous, lower 
yielding and shorter in length in the greenhouse.
About twelve per cent of the 1964 sample was selected in the 
greenhouse and eight per cent in the field. There was no relationship 
between the seedlings selected in the greenhouse and those selected 
in the field and only 2.3per cent of the seedlings selected in the 
greenhouse were reselected in the field. This means that many 
seedlings would have been discarded in the greenhouse which could have 
proved superior and so selected in the field. At the same time, 
seedlings that were selected in the greenhouse because they appeared 
superior, failed to prove this when planted in the field. Davies and 
Johnston (29) found selection agreements by two co-operators of 5*2 and
7.5 per cent when these co-operators practiced selection on the same 
progeny at two different locations and Blomquist and Lauer (15) found 
that of 901 clones grown at two locations, 98 were selected in one and 
97 in the other for tuber appearance but only 21 (2.3 per cent) wei'e 
selected at both locations.
x
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In general it seems advisable not to use any kind of selection in 
the greenhouse unless‘for a character whose selection has proved reliable. 
It was also noticed, however, that 82 per cent of the seedlings were not 
selected in either the seedling or the first clonal generation.
According to the results the cross with the highest percentage of 
seedlings selected in the greenhouse was not the cross with the highest 
percentage of seedlings selected in the field. Actually not a single 
cross occupied the same ranking place as to highest percentages of 
seedlings selected at both locations. This indicated that a cross could . 
produce apparently superior progeny in the greenhouse but inferior 
progeny in the field. This is a deficiency of greenhouse selection. 
However, it should be pointed out that crosses 1, 2 and 8 were among 
‘ the top five in highest percentages of seedlings selected from them in 
the greenhouse, in the field, and at both locations.
Greenhouse selection proved to be unreliable for several characters. 
Many factors may contribute to this. Some of these factors are:
(1) greenhouse seedlings are derived from the true seed while in the 
field seedlings are planted using the tubers obtained in the greenhouse;
(2) the environment in the greenhouse is controlled, while natural 
conditions occur in the field; (5) plants have to develop in the reduced 
volume of a pot in the greenhouse, while they have no practical 
limitations of this kind in the field; (4) neither the plants nor the 
tubers attain full development when derived from the true seed planted 
in,the greenhouse; (5) greenhouse selection is based on the performance 
of just one seedling in the above described environment, while field
97
selection is most of the times "based on the performance of three or four 
plants composing a clone; and (6) it has been proved that the weight or 
size of the seed piece influences the yield of the resulting plant 
regardless of the genetic effects, thus, plants producing large tubers 
in the greenhouse will have an advantage over the ones not producing 
such large tubers.
Several potato breeders start selection in the. first clonal generation 
rather than in the seedling generation by choosing the largest tuber 
produced by the seedling coming from the true seed in the greenhouse and 
planting it in the field without selection.
Due to the peculiarities of-the Louisiana breeding program where 
the first clonal generation is planted in Wisconsin some kind of 
selection, to reduce the 20,000 seedlings to a number which may be 
handled fast, is almost a necessity. In Wisconsin the amount of land 
available to plant the seedlings selected in the greenhouse in Louisiana 
is very limited and also the time available to spend there to plant and 
make the selections is very short which strongly indicates that greenhouse 
selected seedlings should be as few as possible, yet without sacrificing 
some of the seedlings which may look superior in the greenhouse.
It has been stated that in Louisiana four tubers are kept from 
each greenhouse-selected seedling if possible. If the rigidity of 
selection in the seedling generation were loosened, and if instead of 
keeping four tubers per selected seedling only two were kept, the number 
of seedlings that could be selected in the greenhouse in Louisiana and 
planted in Wisconsin in the same amount of land will be doubled so
2,000 (10$ selection) instead of 1,000 (5$ selection) seedlings could be 
selected. It is true that, then, first, clonal generation selection 
will be based on two plants per clone instead of four plants per clone, 
thus decreasing selection reliability slightly, but then also a chance 
would be given to a larger number of greenhouse selected seedlings to 
show their superiority or inferiority.
Some potato breeders are now growing the seedlings derived from 
true seed to a height of 1-1/2 to 2 inches and these seedlings are 
transplanted directly to the soil inside a greenhouse instead of 
transplanting them to clay pots as it is commonly done. This would 
still permit environment control and especially the control of virus 
transmitting insects. The feasibility of doing this should be studied 
because in this way selection efficiency in the greenhouse will be 
improved since a much better development of the plants and the tubers 
will be attained.
The use of subjective evaluation of characters always introduces 
errors and no doubt that this also contributed to low magnitude 
associations found between the characters of the seedlings in the 
seedling and first clonal generations.
Because of the lack of a strong association for the same character 
observed in the seedling and the first clonal generation, and because 
the evaluation of parental effects on the characters of greenhouse 
seedlings, it is strongly suggested that greenhouse selection be less 
strict and based on characters which are only slightly affected by the 
environment. In general, and depending on the specific cross, greenhouse
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selection for tuber color was most reliable. Greenhouse selection for 
tuber shape and stoloniferousness was less reliable and still less 
reliable for depth of set and yield.
SUMMARY
A comprehensive study over a two year period was made of the breeding 
behavior of certain horticultural characters. In 1964 the study Involved 
progenies of nine crosses of potatoes grown as seedlings in the greenhouse 
at Baton Rouge, Louisiana, and as clones established from these seedlings 
grown in the field at Rhinelander, Wisconsin. During this year all of 
the progenies used in this study were kept when harvested in the greenhouse 
however, seedlings that warranted selection based on past selection 
criteria of the Louisiana station, were so designated. In 1965 only 
selected progenies from numerous families were studied.
The associations among the characters in the seedling generation, 
among the characters in the first clonal generation and between the 
characters in the seedling generation with the characters in the first 
clonal generation were determined. Selection efficiency was also investi­
gated.
A very low correlation was obtained for the sample in 1964, which 
included unselected seedlings, for stoloniferousness between the 
seedling and the first clonal generation, but values of 0.53 and 0.46 
were found for the two experiments of 1965 in which only selected 
seedlings were used. Thus, selection could be practiced, not rigidly, 
among the selected population.
The very low correlations found in 1964 and 1965 for depth of set 
(tuber greening) suggested that no selection should be practiced in the 
seedling generation for this character.
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It was concluded that selection for tuber skin color could be 
practiced rigidly since high overall correlation coefficients were 
obtained between both generations. However, a rather flexible selection 
should be used in progenies where pink colored tubers are present as 
suggested by the lower r values in progenies where pink colored tubers 
were present.
As with stoloniferousness, the average association for tuber shape 
between both locations was low in 196^ but moderately high for the 
selected populations of 1965* It was determined that selection 
efficiency for shape will be moderate when screening selected seedlings, 
and lower when screening an unselected sample.
Seedlings should not be selected on the basis of their yield 
because low associations were found between the seedling and the first 
clonal generation.
Data showed that the associations for the same character between 
the seedling and the first clonal generation increased in magnitude 
when selected seedlings were used.
Some significant correlation coefficients were found among the 
characters in both generations but most of them were low. The most 
important were between numerous stolons and numerous tubers in the 
seedling generation; numerous stolons with late maturity or good vigor 
in the first clonal generation; good yield with good vigor in the field, 
and between late maturity and good vigor in the first .clonal generation.
Field data showed that progenies of crosses involving stolonifer­
ous parents were stoloniferous, and conversely, progenies of crosses
102
involving nonstoloniferous parents were nonstoloniferous.
Crosses between white tuber skin parents gave white tuber skin 
progenies. In crosses of white by pink or red tuber skin parents the 
resulting progenies had a high percentage of white and pink tuber 
producing lines in both locations. As skin color increased from white, 
to pink, to red, in the parents, there was a corresppnding increase in 
color intensity of the progenies in the field. There were numerous cases 
in which the same seedling had pink tuber skin in the seedling generation 
but red tuber skin in the first clonal generation.
Tuber shape of the different families in the field agreed to a 
large extent with the shape of their parents. The same seedlings tended 
to be longer in shape in the.field than in the greenhouse.
It was also found that the yielding ability of the parents determined 
the yielding ability of the progeny in the field.
In general, data from the seedling generation were noir'reliable to 
evaluate parental influence on the resulting progenies.
Crosses which included early parents usually produced earlier 
maturing progeny.
As the vigor of the parents increased from poor, to medium, to 
vigorous, corresponding increases in the number of seedlings falling in 
the vigorous classes were observed.
The effects of selection were more marked for tuber skin color, 
shape and yield. ..
Only 2.3 per cent of the seedlings selected in the seedling generation 
were reselected in the first clonal generation. However, there was
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agreement 82 per cent of the times in the seedlings that were not selected 
at either generation.
The cross having the highest percentage of seedlings selected in the 
greenhouse was not the cross having the highest percentage of seedlings 
selected in the field, although three crosses had consistently higher 
percentages of seedlings selected among their progenies.
From the results obtained it was concluded that greenhouse selection 
for color was most reliable. Selection for tuber shape and stolonifer-
t
ousness was less reliable and still less reliable for yield and depth of 
set.
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